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Pr gp OUR GREAT AGRICULTURAL SUPREMACY. have been matters of criticism, the sites being selected 
Sr cut ‘fic American. The farmers of the United States are now obtaining | without any regard to fitness, whether for health, for 
from other parts of the world more money for the facilities in teaching new: recruits their duties, or for 
fiseal year which ends with ,this month than in any | general military maneuvers ; they are often shadeless, 
ESTABLISHED 1845 preceding year in the history of the country, In 1892) the tents (of improper pattern) pitched in the midst of 
- | American exports of agricultural products amounted | deep sands, with poor and inadequate water supply. 
MUNN & CO. - Eprrors AND PROPRIETORS. | to $790,323,212, but this will be surpassed by the record The clothing designed for campaigning upon the 
of the year which closes with the present month of | northern frontier is still required to be worn under a 
PUBLISHED WEEKLY AT \June. The preliminary reports of the May exporta- | subtropical sun ; the food is of nauseous and improper 
Lae oe 3 ‘tions which have reached the Bureau of Statistics show | character, that threatens a speedy outbreak of camp 
No. 361 BROADWAY, - = NEW YORK. that the agricultaral exports will exceed $800,000,000, | diarrh@a and scurvy. And last, but not least, the 
> ee | and the total may reach $835,000,000 treatment accorded, and the surroundings, are those 
TERMS FOR THE SCIENTIFIC AMERICAN Never before have the exports of the agricultural | best caleulated to break down the spirit and vitality of 
Estabiisbed 1845 products reached the $800,000,000 mark, and never bat | the incividual, and dissipate any enthusiasm and mili- 
me copy, one yea oe —~ we twice have they passed the $700,000,000 line, the fortu-; tary ardor that may yet linger. 
. i — manent £ is. 5d. 4.00 | nate years being 1881 and 1892. Compared with the| There seems to be a general and well founded sus- 
” Remit by postal or es sank draft or check last fiseal year, the increase in exports of agricultural | picion that the charges are not wholly baseless ; but 
MUNN & Hi Broadway, corner Franklin Street, New York | |) -oduets will be fally $150,000,000, and compared with| that they are exaggerated in many instances, some- 
The Scientific American Supplement the preceding year the increase will be over $250,000,000, | times drawn from untrustworthy sources, and even on 
Established 1876 while the total will be nearly fifty per cent in excess | occasion formulated as the result of incomplete know- 
ag te Sees ae tavc be ages, uniform in sige of that of the fiscal year 1895. ledge of military affairs and exigences, seems probable. 
sae Snes See een vor SBS | Naturally the export of breadstuffs takes the most | Yet, they have had sufficient influence and power to 
4 the ee Sengle comes Weents | Drominent place, as they amount to nearly $1,0.0,000| draw from the Secretary for War an authorized if not 
» om bined | Rares. —' ee eee eee Mewes, | for each business day, and the total will be more than | wholly personal statement, which is summarized as fol- 
f seen Oo autres, eight dollars and Afty cents | £10) 000,000 in excess of the last year’s exports of| lows : 
. breadstuffs. Of wheat the value of the exports of the| From May 14 to June 12 the Subsistence Department 
or ~ (iasaitehod saa. pas fiseal year 1898 will be more than double that of the|of the army has forwarded 29,123,945 rations weighing 
rae Be ~@ Bp \ & SCIENTIFIC AMERICAN is a large and fiscal year 1897, while the increase in flour will be | $2,180 tons. The Ordnance Department, working under 
a ieee ES irchictttare. Bach namber | nearly fifty per cent and of corn nearly fifty per centin | difficulties—since it was necessary to induce private 
T.-H. watt in gt ent varte devirabie \welines. peele’ value. Corn meal, oats and oatmeal and rye also show | firms to enter upon manufactare involving sometimes 
a a " ny part oP the ited States. Canada | @ Striking increase. In provisions, by which are meant | the installation of new machines, tools and the educa- 
ue ~~ SS aa “en a zeeno. @ && «beef, hog and dairy products, the total exports are/| tion of workmen along special lines,—in the same tume 
te address * jo =, ~ "Sosnpien B8 year. or £l = “likely to reach $160,000,000—a considerable increase | has secured constantly increasing supplies of special 
SUPPLEMENT, S2Wa year. 1 ign countries, $1.04 year, or #5. 3d../ over last year. stores, unt'l now the receipts practically equal the de- 
ey Live beef is gaining greatly in popularity with the; mand. All batteries have been equipped with six in- 
ee wa (hetabliched rs ete | foreign customers and the exports have increased ma-| stead of four guns as heretofore, and the delivery of 
with whict LOOr porn La Awenrca CuesTirrea ®& inpusrerat.”| teriaily, while beef, either fresh, canned or salted, not | small arm cartridges is approximately, or soon will be, 
Cee ee eee res on | only shows no increase, but in most cases there has | 700,000 per day, the field gun ammunition being pro- 
— §~—Ay-t-p- - but a See & the Guess been a falling off. The exportation of beef cattle dur-| portionate and all of the latest patterns. Up to June 
a ae \ ned 3 pel ane South America. spain an! | ing the first ten months of the fiscal year amounted to) 12, also, 51 steamships have been chartered as trans- 
SCIEN ce & + mer Kner iON ins a ree fone et circule 379,663, against 310,478 in the corresponding months of | ports, four more to serve as water vessels, one for 
£. it 4d, postpail to any part of the workd, Single-copies, 2 cents last year, while fresh beef in the same period fell from | special signal service duties, besides one tug and three 
MENS & COs Baplishers, F Broadway, New York. | 949 168,084 pounds in 1897 to 227,434,378 pounds in the| steam lighters, all of which required material over- 
ratt ur bank check. ‘Make ail Temittanees payable to order of MUNN | corresponding ten months of 1898, Salted beef shows | hauling and modification to meet the exigences of spe 
Soa Headers © ecially requested to notify the publishers in case of  @ falling off of about thirty-five per cent. cial service. The first order for mobilization of volun- 
send mana pent hit Fs ciel Agricultural products are by far the largest factor in | teers was on May 13, and in no case has unnecessary 
NEW YORK. SA rURDAY JUNE 25. 1998. the exports of this country, but the exports of the} delay been reported ; on the contrary, the regiments 
‘ bs : : manufactured produets have also increased, and the! have been forwarded to their destination with dispatch 
Pn Quineditin | wonderfully favorable conditions of foreign trade dur-| and general freedom from accident, and at a rate that 
(estcetet wittiies wae Herne wah an eth) ing the past three years are perhaps not fully appreci-| did not, per capita, average more than 14¢ cents per 
|ated in their influence on the financial strength and | mile, and as regard equipments and stores at one-half 
Agricart tral $9? Tok ut rs *ralgable hints to ie ROO ap general p-osperity of the country. the prevalent freight tariff. The regulars were assem- 
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For the year ending with June, 1896, the excess of 
merchandise and silver products over imports amount- 
ed to $133,000,000, and in the following year the balance 


|in favor of this country was $315,000.000. The present 


year trade is still more favorable, the excess of mer- 
chandise alone over imports for eleven months being 
nearly $572,000,000—a truly magnificent credit balance. 
It is still too early to speak with assurance of the 
probable requirements of Europe daring the coming 
year, but the outlook is hopefal. Crop prospects in 
this country are very favorable, the wheat crop prowis- 
ing the largest aggregate yield ever known. The high 
price of wheat during last season has doubtless reduced 


| the usual interior and invisible stocks of wheat in this 
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and otber countries, and the world’s supplies are now 
largely in sight at the principal points of accumula- 
For this reason large crops this year ought not 
to be as depressing to values as they would be if sup- 


| plies of old wheat were large, and there is reason to 
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| hope that fair prices will be obtained for a bountifal 
\supply of agricultural products during the coming 


year. 

The remarkable showing made by our export trade 
in agricultural products and the hopeful outlook can- 
not fail to have a most important bearing upon the 


| material prosperity of this country. 


a + ee 
PROPER CARE FOR OUR SOLDIERS. 


From various sources are echoed complaints of short- 


; reer’ e | 
comings and indifference regarding the treatment of | 


our soldiers, both regulars and volunteers; and these 


| are openly ascribed to political intrigue and monetary 


influences whereby. ignorant and incompetent indi- 


| viduals are thrast into positions that, by all right and 


istr7 | Justice, should be filled by skilled and specially trained 
| subordinates from the regular service. 
The stat ‘ment is made that in matters of transporta- 
| tom troops have not been treated even with the con- 
sideration accorded to * perishable live stock,” the con- 
ditions obtaining, at best, being worse than the worst 
that could acerue to an emigrant ship. En route they 
| have been deprived of all the essentials of health and 
comfort, no means being provided for securing of water 
| or cooking of food ; and at the terminus of the journey, 
reached perhaps late at night. and after a week of 
| fatigue, no preparations are made for reception, not so 
much as a camping site selected—even cavalrymen 
have been separated from their horses, which were 
thus, perforce, left unfed, unwatered, and every way 
uneared for, in one instance, at least, for forty-eight 














consecutive hours. The conditions of the camps also 


bled with satisfactory dispatch through the efforts of the 
chief quartermasters of the different military depart- 
ments. Altogether, the troops transported, in less than 
one month, consisted of 126 regiments of infantry, 34 
regiments, battalions or troops of cavalry, 20 batteries 
of artillery, along with 28,020 horses and mules and 23,- 
141 equipments for the latter ; 4,515 wagons and ambu- 
lances, 106,382 blanke», 25,739 canvas coats and trow- 
sers, 145,650 bats, 8,125 helmets, 123,128 blouses, 184,485 
drawers, 130,785 flannel shirts, 324,667 stockings, 192,656 
shoes, 92,844 leggins, 101,287 ponchos, 24,830 hammocks, 
81,599 tents of all kinds, 3,820 mosquito bars and 2,000 
head nets. 

All this certainly makes a very respectable showing, 
on paper at least, but would seem to have been pre- 
pared with a view rather to divert attention from the 
salient features in the charges made,than as a reply. 
No notice is taken of abuses,real or assumed; the ques- 
tions of incompetency and neglect on the part of offi- 
cials appointed for political or other personal reasons, 
to the detriment of the service and wronging of com- 
petent and experienced individuals, are ignored ; not 
a word appears regarding the quality and suitability 
of clothing cr rations, or of the imperfections of camps, 
of camp equipage and camp locations, to say nothing 
of minor shortcomings, that if true could not fail to de- 
moralize any body of troops, let alone our own with 
their lack of seasoning, suitable training, ete. All 
these are vital, and we wish the Secretary for War had 
taken them inte: account, and, ii true, even in part, 
afforded some assurance of speedy reforin. 

That abuses do exist and have existed is self-evident ; 
but that they are or have been avoidable we do not 


| profess to know. Many, undoubtedly, were (or are) in- 


separable from measures necessitating a speedy mobi- 
lization of regular troops that have scarce any experi- 
ence in regimental and brigade organizations, or of vo!l- 
unteers that are almost wholly formed of raw material. 
Neither the issuance of new forms of rations or of new 
uniforms can be made matters of a few hours, and com- 
parison with European nations, who constantly keep 
inagazines of stores in readiness for a quarter of a mil- 
lion of reserves, are not at all pertinent. The United 
States has never had reserve equipments of clothing or 
provisions for more than a mere handful of troops, and 
the present crisis may teach a lesson in this regard. 
Further, while that which has passed cannot be cor- 
rected, there are no excuses for the futare. Officials 
cannot longer shield themselves behind the barrier of 
lack of specific information or the impossibility of se- 
curing supplies in consonance with the demand—this ia 
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practically and essentially admitted by the Secretary 
for War. 
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RELIEF FOR THE PATENT OFFICE. 
The “ Act for Revising and Perfecting the Classifica- 
tion of Letters Patent and Printed Publications of the 


Patent Office,” as passed by the Senate a few weeks 
since, was, on Jane 6, concurred in by the House by a 
vote of 153 to 58, and has been signed by the President. 
The complete text of the bill is as follows : 


Be it enacted, ete., That for the purpose of determining with more 
readiness and accuracy the novelty of inventions for which application for 
letters patent are or may be filed in the United States Patent Office, and to 
prevent the issuance of letters patent of the United States for inventions 
which are not new, the Commissioner of Patents is her2by authorized and 
directed to revise and perfect the classification, by subjects-matter, of all 
letters patent and printed publications in the Ur ited States Patent Office 
which constitute the field of search in the examiuation as to the novelty of 
invention for which applications for patents ar. or may be filed. 

Sec. 2. That for the purpose of enabling the Commissioner of Patents 
to carry out the provisions of this act the Secretary of the Interior is bereby 
authorized to uppoint from time to time, in the manner already provided 
for by law, such additional number of principal examiners, assistant ex- 
aminers, first-class clerks, copyists, laborers, assistant messengers, and 
messenger boys as he may deem necessary : Provided, however, That the 
whole ~umber of additional employes shall not exceed 3 principal examiners, 
2 first assistant examiners, 2 second assistant examiners, 6 third assistant 
examiners, 5 fourth assistant examiners, 4 first-class clerks, 4 copyists, 6 
laborers, 6 assistant messengers, and 6 messenger boys ; that the annual ex- 
penses for this additional force shall not exceed the sum of $62,880. 





Notoriously, for many years, the delays incident to 
securing letters patent have been both wearying and 
vexatious, to say nothing of the jeopardizing of many 
interests essential and financial. Eighteen months, 
even two years, have in some ins.ances been consumed 
ere the desired papers, and the protection they are 
supposed to afford, could be secured, and that, 
too, in the face of the fact that Patent Office em- 
ployés have long been worked harder, and worked 
more overtime, than those in any other depart- 
ment of the United States government, and, more- 
over, have annually turned into the Treasury 
more money representing actual net profits. Such 
a deplorable condition of affairs is no reflection 
upon the conduct of the Patent Office or its Com- 
missioner, but is due to the lack of interest in the 
matter taken by the members of Congress in the 
past, and a failure to fully appreciate the great 
necessity for maintaining the work of the Patent 
Office at the highest possible standard. As a 
result, the work of the Patent Office for more than 
a decade has been going behind in consequence of 
the increasing business ; and the complaints re- 
garding delays—absolutely inevitable under the 
conditions existing—hourly grew in number and 
in insistence. 

Inasmuch as the Patent Office is more than self 
supporting — its net profits in 1897 being fully 
$252,000—coupled with the fact that it already has 
lying idle in the Treasury more than $5,000,000 
that by enactment are utterly unavailable-for any 
purposes whatsoever except those of this office, it 
seeuis surprising that any combination should be 
formed among legislators for the parpose of ren- 
dering this surplus useless. It must be remem- 
bered all receipts of this department are at once 
turned into the United States Treasury and that 
the current expenses are obliged to be provided 
for from the same, by legislative appropriation. 

When the Act came before the Lower House on 
its final passage, the animus of certain members 
was actively displayed, and objections of the most 
petty and trivial character formulated. Among the 
most persistent opponents was Mr. Dockery, of Missuu- 
ri, who willfully and wantonly ignored all evidence and 
facts, and emotionally appealed to the House not to in- 
crease the burdens of the people of the United States by 
class legislation at a time when the general tax rate is 
required to be advanced in order to carry on a war 
with Spain; and though while on the floor he was 
repeatedly corrected and shown that the fund from 
which the appropriation must come was the property 
of the inventors of the country and, should not 
be diverted to other uses, the gentleman insisted 
upon declaiming regarding a hypothetical outrage 
about to be perpetrated on the tax-paying community 
at large. Neither argument, reason nor fact could stay 
the current of this sophistical tirade, and to the last, 
the representative from Missouri assumed that his posi- 
tion was dictated by economy and the interests of the 
country in general. 

By the courage and insistence of the Commissioner 
and the friends of the Patent Office in the Senate and 
House, a victory has been won that is not only com- 
mendable per se, bat that will prove of far-reaching 
benefit. The Commissioner expects that all arrearages 
will be disposed of by January next ; also, that a newer, 
better and more direct and comprehensive system of ex- 
amination and classification will speedily be inaugurat- 
ed, whereby definite decisions and comparisons can be 
given that will relieve the patentee of the burden, so 
frequently necessitated, of appeal to the courts to 
establish the rights and status of an invention. 

It is greatly to be hoped that the new order of affairs, 
once entered upon, will be permitted to exist, and that 
the Patent Office will no longer be hampered by cap- 











businesslike and profitable department will be permit- 
ted to conduct its affairs along strict business lines. 
When Mr. Duell took charge of the office, in February 
last, there were nearly 10,000 new and nearly 4,000 
amended applications awaiting its consideration. The 
new work on applications dated back to July, 1897, and 
amended applications back to September, 1897. The 
Commissioner early directed that the old work be 
brought and kept up to within fifteen days, and when- 
ever necessary the force was required to remain until 
five o'clock to accomplish this result. By this means 
the office has made a gain of 1,200 cases in amended 
wo-k, but the Commissioner expresses himself as op- 
posed to this unjust although necessary discrimination 
against his force, which he claims is a force unequaled 
by that of any other bureau. 

We desire that our readers shall understand that 
persistent efforts have been made by the Commissioner 
in his desire to advance the interest of the bill. We 
congratulate him on the success attained, and Congress 
upon reeognizing the urgent needs of the inventors and 
patentees of the country. 

No greater evidence could be advanced of the intelli- 
gence and liberal spirit of the present Congress than 
the attitude it has taken in passing this bill by 
such a large majority. It is welcome to all classes in 
the community to feel that the manufacturing and in- 
dustrial interests of the country as protected by our 
patent system is being fully upheld. 
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STREET CLEANING IN EUROPEAN AND AMERICAN 
CITIES. 
After an extended personal examination of the street 








LATEST PHOTOGRAPH OF COMMISSIONER OF 
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lead to littering the street, or the accumulation of filth 
therein, than he would of disregarding the operations 
of burglars or highwaymen. In cisatlantic cities, the 
policeman dignifiedly saunters by a crowd busily en- 
gaged in littering the street, utterly unconscious, seem- 
ingly, that an ordinance is being violated ; but on the 
Continent such act, if by a resident, entails prompt 
arrest followed by a fine; if by a stranger, he is first 
required to remove the cause of his offending and is 
then cautioned against repetition ; even if but a tiny 
scrap of paper has been thrown down, it must be at 
once recovered, or the full penaity will be exacted. 
One notable feature observable in Continental cities is 
that no one expectorates on the footwalks, but when 
such act is rendered necessary, it is the carriageway or 
gutter that suffers ; and an ordinance to this effect, if 
enforced, would go a long way toward making the 
footwalks of American cities more suitable to lady 
pedestrians. 

In Austria and Austria-Hungary were found the best 
street sprinklers, best snow plows, and best street 
sweeping machines. The two latter were particulariy 
effective, being specially adapted to the work 
quived ; each of the former is followed by an individual 
who carries the sprinkler from sic2 to side as needed, 
insuring even distribution of the water on all portions 
of the pavement. 

In the matter of disposal of sweepings and garbage, 
most Continental cities are sadly hampered. In some 
the refuse is carried far beyond the limits of the muni 
cipality by specially provided railway trains, to be 
dumped in some arid or unobtrusive locality, there to 
be systematicaily sorted, a part, perhaps, being utilized 
as filling for low and marshy areas. The sorting 
is chiefly performed by women and children, who 
receive only a mere pittance at most. 
lish boroughs 
however ideal the process may seem, it is not 
without unpleasant features ; 
the fine dust and ashes that resuit upon combus 
tion escape from the chimneys of the retorts, are 
earried to considerable 
constant annoyance and cause of 
the part of residents of the neighborhood: the 
higher the chimney, the greater the area thus 
affected. Manifestly, cremation of garbage wiil 
not increase in public favor, and it has already 
been practically abandoned in several American 
cities where it has been attempted. In Detroit, 
Michigan, especially, it has entailed a series of law 
suits against the municipality. 

The principal thoroughfares in London are kept 
as nearly clean and immaculate ax it is possible 
for them to be made by: Numan device and in 
genuity. Boys with brushes and exaggerated iron 
‘“*dust-pans ” are constantly on the alert, and any 
thing and everything is swept up almost as soon 
as it touches the pavement, to be deposited in 
close boxes placed at regular intervals along the 
curbs; and these boxes in turn are replaced by 
others several times daily, the filled receptacles 
being carried away by relays of ca: ters. 

Ignoring the difference in wages paid to street 
cleaning employes, the expense entailed in keep- 
ing cities clean is not less, and oftentimes con 
siderably greater, abroad than in the United 
States, accepting New York as a type of the latter; 
and even when the matter of wages is also com- 
puted, the advanced expense here entailed is 
trifling by comparison. 


re- 


Some Eng 


have adopted cremation, and 


aside from odors, 


distances, and create a 


couplaint on 


cleaning methods in vogue in the principal Continental 
cities—London, Birmingham, Brussels, Paris, Berlin, 
Cologne, Munich, Turin, Genoa, Vienna and Buda- 
Pesth—Ex-Commissioner George E. Waring, Jr., em- 
bodies his observations in a detailed report to the 
mayor of the city of New York. Though many novel 
features were noted, little was discovered that offered 
improved effectiveress or facilities over methods now 
in vogue in one ov two cities on this side of the Atlan- 
tic, and in many instances the procedures are much 
more crude and clu:zsy. In the matter of street sprink- 
ling, however, most foreign cities are superior to our 
own, in that it is not done by contract, or farmed out, 
but undertaken exclusively by the municipality : hence 
all streets and portions of streets are sprinkled uni- 
formly ; and, as regards asphalt pavements at least, 
water is not allowed to stand or accumulate, but the 
surface is frequently ‘‘squeegeed” or dried by means of 
a rubber scraper. 

The most important and suggestive consideration 
offered by Mr. Waring is that which concerns the 
relation of the people to the work, and largely, as lead- 
ing to that, the manner in which the police intervenes 
to prevent the littering of streets. While the munici- 
pal ordinances relating to such are nowhere better than 
those of New York and other American cities, the vital 
differences lie in the enforcement thereof. 


The ease with which dust, ashes, paper, droppings 
of cattle and other garbage is disposed of, coupled with 
the monetary returns accruing to sortage and sales, are 
no inconsiderable factors in reducing the expenses of 
street cleaning in New York; the advantages of this 
city in these directions are practically without a 
parallel on either hemisphere. But road-making, pav 
ing, and especially the preparing of road-beds prior to 
surfacing, is, as a rule, considerably further advanced 
in Europe than in the United States. Asphaltum pave 
ments are uniformly better; but those surfaced with 
wood are decidedly worse, though better cared for 
Macadamizing is in its infancy in this country, and 
there is much to be learned as regards the prepai ing of 
the road-bed prior to surfacing. 
abroad are much more carefully and thoroughly laid, 
and the blocks better prepared, being nearly as uniform 
in size and surfaces as pressed bricks, thereby avoiding 


Stone pavements 








unsightly joints which serve to accumulate filth. 

The final conclusions of Ex-Commissioner Waring are, 
that while cisatlantic cities, including New York, af 
ford material opportunities for improvement in street 
cleaning and road-making, they have little to learn as 
regards the former from the methods that obtain in 


Europe. 
SS et a 


A UNIQUE feature of nearly all homes and offices in 





In Europe all ordinances are enacted with the view 
of being strictly enforced ; in the United States gen- 
erally, many ordinances merely serve to encumber the 
statute books, being treated as matters of forin un- 
worthy of further consideration, once they have been 
duly engrossed. Abroad the “ guardian of the peace” 





tious and trivial legislation ; that, in fact, a strictly 





| Manila is the use of tiny square panes of translucent 
| oyster shells instead of glass. The windows weasure 
on the average six feet long and four-feet wide and 
contain 260 of these oyster shell panes, which temper 
the fierce glare of the sun in the building. 
try where many people go blind from the constant sun- 


In a coun- 


would no more think of disregarding an act that would | shine this is a precaution very necessary to be taken. 
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A Decision in the Sprague Motor Case, 

After having been considered and passed upon by 
nearly every United States judge in this district, in- 
eluding those comprising the United States Circuit 
Court of Appeals, the suit of the Sprague Electric 
Railway and Motor Company against the Union Rail- 
road Company and the Walker Company would appear 
to have at last been finally settled by a decree rendered 
by United States Judge Wheeler, in which the Court 
of Appeals concurs, unless the defendants decide to 
carry the litigation to the United States Supreme 
Court 

Judye Wheeler decides that the plaintiff is the owner 
of the patent for an electric railway motor, the original 
inventor of which was Frank J. Sprague, and orders 
that the defendants be perpetually enjoined from mak- 
ing, vsing or selling the device. His Honor also directs 
that the defendants pay to the plaintiff all profits 
which they may have derived from the infringement 
and use of the Sprague patent. Commissioner Shields 
is designated as master to teke an account of such pro- 
fits and to report to the court 

This decision involves many thousands of dollars and | 
the payment of royalties to the Electric Railway nd | 
Motor Company by railway companies throughout the | 
country that are using the Sprague trolley device. 


- >-+e- + — 
AN IMPROVED DIFFERENTIAL GEARING. 

The gearing represented in the engraving comprises 
two shafts rotating independently of each other and 
yieldingly connected by a coiled spring held in the re- 
duced hollow end of one of the shafts. The shaft 
carrying the coiled spring is provided with a disk upon 


which axes are mounted carrying pinions. Upon the 


ther shaft a gear-wheel is mounted. Of the pinions 
irried by the disk, the lower ones are always in mesh 
vith the gear-wheel on the shaft, but may be moved 


in or out of engagement with a fixed gear-wheel held 
in the frame of the apparatus opposite to the shaft 
gear-wheel. The other or upper pinions can be made 
to eugage a larger gear-wheel also fixed to the frame, 
same side as the gear-wheel 
The two fixed gear-wheels are 


but arranged on the 
mounted on the shaft 
adapted to engage the pinions alternately. 

Upon rotating the gear-wheel shaft, the pinions are 
made to revolve. When the lower pinions are in mesh 


with the smaller fixed gear-wheel, as shown in the sec- 








FYFE’S DIFFERENTIAL GEARING. 


tion, they roll off on this fixed gear-wheel, and, there- 
fore, the disk carrying the pinions is made to revolve 
on the shaft on which it is formed. When, by shifting 
the disk shaft, the upper pinions are made to mesh with 
the larger fixed gear-wheel, then an opposite motion 
and different speed are imparted to the disk shaft, as 
the upper pinicns roll off on the larger fixed gear-wheel. 
If, on the contrary. the disk shaft be rotated, then the 
disk earries its pinions aroand and they then roll off 
on either of the fixed gear-wheels and, consequently, 
cause the shaft gear-wheel to rotate the shaft upon 
whieh it is mounted 

When it is desired to change the pinions, the coiled 
spring in the reduced end of the disk shaft is made to 
yield longitudinally, so as to permit both shafts to be 
moved closer together or farther apart, depending upon 
the size of the new pinions. 

The gearing is the invention of Daniel Fyfe, of Cov- 
ington, Tenn. 


> ore 


Mork or less aluminum is now utilized in the mana- 
facture of scales, especially in the more delicate ma- 
chines. Many makers use aluminum for beams, pans, 
bars, levels and bows, in making their fine 
By using aluminum, greater 
delicacy can be attained in weighing than when the 
scales are made of heavier metals, while it is easier to 
make levels of aluminum, for the metal ean be more 
ov spun around the glass of the spirit level than 

rass. 


riders, 
balances and weights. 


A NEW ROTARY ENGINE. 

The rotary engine illustrated by the accompanying 
engraving comprises a cylinder in which a power 
shaft is eccentrically mounted. The wall of the cylin- 
der has exhaust ports leading from its central portion 
and communicating with an exhaust port in the head 
on the eylinder. Inlet ports are also provided which 
conduct steam from the head to the interior of the 
eylinder. The head has a steam port designed to 
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communicate with a hollow cut-off valve mounted to 
oscillate in the head and having an open end into 
which the live steam may enter. A piston disk is 
mounted on the shaft eecentric to the cylinder, so 
that its upper portion will engage the upper portion 
of the interior of the cylinder, thus providing an abut- 
thent for the steam. Piston wings are movable in op- 
positely extemded openings of the piston disk and the 
opposite ends of their inner portions are provided with 
segmental straps engaging with rings secured to the 
cylinder eccentrically to the shaft. Rocking-blocks 
oscillate in concave recesses at the outer ends of the 
openings in the piston disk, and between these rocking- 
blocks the wings slide as the piston rotates. A lever 
on the exterior controls a reversing valve in the head 
and may be turned into register with either of the two 
sets of ports, depending upon the direction in which 
it_ is desired to run the engine, thus providinga means 
for reversing. A simple arrangement of levers and ec- 
centric rods connected respectively to the cut-off valve 
and the shaft enables the steam to be cut off at any 
point where it is desired that the expansion shall take 
place. The engine has been patented by Fred J. 
Macey, of Ontonagon, Michigan. 
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A COIN-CONTROLLED BICYCLE-PUMP. 
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Soldering of Aluminum. 

The soldering of aluminum has always been a diffi- 
cult problem, and the problem has not been, up to the 
present time, completely solved. 

The difficulties in soldering alaminum arise from : 

ist. The high heat conductivity of alaminum ; and 

2d. The fact that none of the ordinary soldering salts, 
or any easily obtainable soldering salt, will clean the 
surface of aluminum. 

On account of the high heat conductivity of alami- 
num, the heat from a soldering iron is conveyed away 
from the iron and from the solder so rapidly that the 
solder Goes not become sufficiently liquid to flow readi- 
ly. This can be overcome to a large extent by taking 
steps to counterbalance the spreading of the heat. If 
the aluminum pieces to be soldered are small and thin, 
then naturally the difficulty is not so great as when the 
aluminum pieces are heavy and absorb a large amount 
of heat. In this latter case the soldering iron should 
be kept at a higher heat than is usual and the alumi- 
num pieces should, if possible, have been warmed be- 
forehand. 

Whereas aluminum is properly spoken of as a non- 
oxidizable metal, nevertheless the surface is covered 
with a very thin film of oxide, which prevents the 
solder from amalgamating with the aluminum. The 
most natural and simple way to remove this coating is 
to serape it off with emery cloth or a file. If this is not 
possible, then it can be done by dipping the edges to 
be joined in a solution composed of about : 
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Or in a solution, first of caustic soda, and then strong 
sulphuric acid. 

Many manufacturers, after some attempts with indif- 
ferent results, are now soldering aluminum with con- 
siderable success. Experience seems to be a very im- 
portant factor in the successful accomplishment of the 
soldering of aluminum. A workman who perhaps is 
experienced in the soldering of other metals will meet 
with considerable difficulty in the soldering of alumi- 
num, but these difficulties become less, and in time 
practically vanish, as the experience of the workman 
increases. 

The Pittsburg Reduction Company, who have col- 
lated the above particulars, do not, however, recom- 
mend soldering, if any other means of making a joint 
can be employed. Soldered joints in aluminum, even 
when well made, are not as strong as soldered joints in 
other metals, and on account of the galvanic action 
between the solde* and the aluminum, the joint will 
gradually disintegrate, especially if, by exposure to 
water or by other means, the conditions are particu- 
larly favorable for galvanic action. In dry places, 
however, a soldered joint will apparently last an indefi- 
nite time. 

In view of the high heat conductivity of aluminum, 
it follows that a solder which will melt at as low a 





A patent has been recently issued for a novel bicycie- 
pump, which is controlled by a coin. The 
pump is put in operative position by the 
insertion of a piece cf money and thrown 
into inoperative position by the removal of 
the wheel. The device is the invention of 
Lewis 8. Brown, of 1242 N. High Street, 
Columbus, O. 

In this invention a frame is mounted on a 
stand provided with two hooks for support- 
ing the lower portion of a bicycle wheel. A 
third book is secured to a vertical support 
connected to the frame, and receives the 
upper portion of the wheel. A bicycle pump 
is provided which is operated by a crank- 
wheel mounted on the vertical support and 
connected to the pump-rod by means of 
levers and bars. This crank-wheel is turned 
by a larger wheel made to resemble a bicycle 
wheel, and provided with a handle. In the 
upper portion of the frame is a casing con- 
taining the pump-controlling mechanism. 

In operation, the bicycle wheel is first 
placed in position and the tire connected to 
the pump. A coin being then dropped into 
a slot, acts upon a locking lever to release a 
plug-valve, which may then be turned by 
hand engagement of an outside lever, so as 
to connect the tire and the pump. A locking 
arm is also connected with this lever, and is 
moved thereby to clasp and lock the wheel 
in place. When this locking arm is thrown 
back to release the wheel after the tire has 
been inflated, the vaive is closed and the 
valve-locking lever drops into place, pre- 
venting the valve from opening until an- 
other coin has been inserted. 
4-0-2 
xpedition has succeeded in 
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temperature as possible should be used. There are a 





working its way down the Chari River into Lake| number of solders on the market having this charac- 
Chad, which it has explored, and in getting back to | teristic, or one can easily be made to suit the occasion. 
French territory, after making a treaty with the Sul-| Nearly all aluminum solders contain a small portion of 


| Phosphor tin. 
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A STANDARD OF WEALTH IN RUSSIAN 
ARMENIA. 
BY EB. 0. HOVEY. 

In arid and semi-desert regions the question of fuel 
is one that taxes the resources and ingenuity of the 
inhabitants. The people who live in Russian Armenia 
have solved the question in a way that forms a very 
striking feature in the views of all the villages of the 
plateau. After the grain has been thrashed, the re- 
maining straw is piled up in great stacks on the low, 
flat roofs of the houses and stables, where it will be 
convenient for use as bedding for thestock. Much of 
the straw, however, is mixed with the fresh manure as 

















WALLS OF STRAW-MANURE FUEL. 


that is taken from the stables from day today. The 
mixing is usually done in round beds made by raising 
a low ridge of earth, using an implement like a hoe 
for the work. Then square or round cakes of the 
mixture are made with the hands and plastered up on 
a wall to dry. When dry, these cakes are piled up in 
conical or pyramidal heaps, which are frequently ten 
or even fifteen feetin height. These piles seem to be 
hollow, so as to permit a free circulation of air to in- 
sure thorough drying. The illustrations show the 
curious forms in which these piles are made. In many 
cases there is a small opening at the bottom of the 
stack to allow of its being used as a kennel or chicken 
house or something else of that sort. These dried 
cakes of dung mixed with straw are almost the sole 
dependence of the country people for fuel, and, asa 
consequence, in the semi-desert, the man who possesses 
a large quantity of this material is considered wealthy 
and his daughters are desirable matches. 
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Features of the New Battleships. 

Secretary Long has just published a circular which 
defines the characteristics of the three seagoing coast 
line battleships authorized by the new Naval Appro- 
priation law. It is proposed that the new ships shall 
have a load water line of 368 feet ; the breadth at water 
line will be 72 feet ; and the mean draught at the normal 
displacement 234¢ feet; the normal displacement is to 
be 11,500 tons and the total coal capacity 1,200 tons. 
The hull is to be of steel, with adouble 
bottom, and is to be subdivided by 
watertight compartments. The hull 
at the water line is to be protected 
by an armor belt of a maximum thick- 
ness of not less than 1644 inches and a 
mean depth of 7 feet 6 inches. This 
belt is to extend at least from the 
stem to the after barbette and to 
maintain the maximum thickness 
through the engine and boiler spaces. 
From the boiler space forward it may 
be tapered to a uniform thickness of 4 
inches. The transverse armor just for- 
ward of the boiler space and at the 
after end of the belt will not be less 
than 12 inches in thickness. Through- 
out the length of the vessel a protective 
deck is to extend. Where this deck is 
worked flat the total thickness will 
not be less than 2°4 inches, and where 
worked with inclined sides the slope 
will be 3 inches in thickness forward 
and 5 inches in thickness aft. A cellulose belt is to be 
fitted along the sides for the whole length of the ship. 
The barbettes for the 13-inch guns will have armor 15 
inches thick, except in the rear, where it will be reduced 
to 10inches. The turret armor is to be 14 inches through- 
out. The ship’s sides, from the armor belt to the main 
deck, will be protected by not less than 544 inches of 
steel armor from barbette to barbette. Coal is to be 
carried back of a portion of this 54¢-inch casing armor. 

In a suitable position will be a conning tower of not 
less than 10 inches in thickness, having an armored 
communication tube 7 inches in thickness. Four 18- 
inch guns will be mounted in two heavy barbette tur- 
rets on the midship line, one forward and one aft. 
There will be ten 6-inch rapid-fire guns in broadside on 
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the main deck, four on the upper deck within the 





rapid-fire and machine guns. The 6-inch guns on the 
upper deck will be protected by 544-inch armor. There 
will be two submerged torpedo tubes. The torpedo 
compartment will be fitted up for the storage of eight 
17-foot torpedoes and appliances and means for operat- 
ing and handling the same. 

The vessels will be driven by twin screws. The en- 
gines will be of the vertical triple-expansion four-cylin- 
der type, two in number, one on each shaft, and they 
will be placed in separate watertight compartments. 
The eight boilers are to be cylindrical and single ended. 
They are to be placed in four separate watertight com- 
partments, and will work at a pressure of 210 pounds. 
If on trial the average speed shall equal or exceed the 
speed at sea of 16 knots an hour for four consecutive 
hours, the vessel will be accepted as far as the speed is 
concerned. If the speed falls below 16 knots and ex- 
ceeds 15 knots an hour, the vessel will be accepted at a 
reduced price, the reduction being at the rate of $25,000 
per quarter knot, if the deficiency of the speed lies be- 
tween 16 knots and 1514 knots, and at the rate of $50,- 
000 per quarter knot between 1544 knots and 15 knots. 
If the speed falls below 15 knots an hour, the vessel 
will be rejected or accepted at a reduced price. No 
sail will be carried, but two military masts are to be fit- 
ted with fighting tops. 

The New Naval Academy. 

The complete rehabilitation of the Naval Academy 
at Annapolis: being assured by the Congressional ap- 
propriation of $1,000,000 to start operations—the esti- 
mated expenditure being $6,000,000—work is to be begun 
on the dredging and the sea walls. The first structures 
to be undertaken are the armory and the boat house 
|}and the powerhouse. At the present time, when the 
| navy arm of the service is first in the publie eye, the 
future of the American navy will probably be a mat- 
ter of solicitude for some years to come. With the 
| requirements of modern sea defense comes the necessity 
for a splendidly equipped school for those who are to 
be responsible for the management of our fleets. The 
old naval school, which was opened in 1845, is a motley 
assemblage of buildings, which are now inadequate 
and out of date, so that they tend to militate against 
the success of the modern courses of instruction. 

Plans to alter and reconstruct these buildings were 
considered, but they were abandoned as stumbling 
blocks in attaining the end aimed at—a practically 
new academy. A commission was appointed, which 
reported against tinkering {with the old buildings and 
in favor of new ones. The architect, Ernest Flagg, of 
New York, prepared the approved plan for the re- 
building of the Academy. 

The present Academy occupies three pieces of ground 
more or less separated from each other, lying to the 
north of Aunapolis and on the Severn River. The 
original plot was an irregular triangle containing 
numerous buildings, almost all of which are old and 
dilapidated. They were built at different times, and 
placed haphazard with little regard to the convenient 
working of the institution, and the most beautiful part 
of the property is occupied by the gas house and 
sheds, which serve to cut off a fine view of the bay. 
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MONUMENTS OF ARMENIAN FUEL. 


The only interesting building on the grounds, except 
perhaps the old fort, is the library, formerly the re- 
sidence of the Governors of Maryland; this is to be 
preserved. 

The new plan contemplates the gradual demolition 
of all the old buildings, except the two last mentioned. 
When the plan is fully carried out, the buildings will 
be disposed in three groups, located respectively at the 
east, west and south of the campus, leaving the foarth 
side open to the river. The first of these groups con- 
tains the cadets’ quarters, the armory and the boat 
house. The cadets’ quarters will afford accommodation 
for 500 cadets, all of the rooms having views of either 
the Severn River, the bay or the campus. The armory 
is to be connected with the cadets’ quarters by a col- 
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onnade. It consists of a main drill hall and gallery for 





superstructure, and a secondary battery of twenty-four | models, and it will also contain various recitation rooms, 


etc. The boat house corresponds in size and general 
appearance to the armory, and occupies a correspond- 
ing position, and faces the large basin, which opens 
into the Severn River, and will be connected with 
the cadets’ quarters by a colonnade. It will likewise 
accommodate 12 cutters, 12 sailing launches, 12 steai: 
launches, 4 small torpedo boats and 2 large ones. 
It will also contain recitation rooms, model rooms, etc 

The campus, with its shaded walks, occupies the 
central portion of the architectural scheme. The 
chapel will be located in the center, and to the rear 
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will be the officers’ house. Fine walks will lead fro: 
the chapel to an exedra containing a band stand, ani 
in front of this is the basin in which is to be moored 
the fleet of cutters, practice boats and torpedo craft. 
The third group of buildings lies on the other side of 
the campus, and faces the cadets’ quarters. The group 
consists of the academic building, power honse, steam 
engineering building and the physics and chemistry 
building. The academic building will be second in 
size and importance of those proposed, and will con- 
tain the administration offices, class rooms and the 
library. The other appointments will be most modern 
and appropriate. The Naval Academy, with the splen- 
did record of the past, opens a second half century of 
existence with a deep-seated pride and with the know 
ledge of the affection in which the heart of this great 
nation holds the navy, and the new buildings are a 
propitious augury for a magnificent future for this 
service. 





An Interesting Discovery. 
Prof. Ramsay and Mr. Travers have recently made 
some interesting discoveries on the constituents of 
the atmosphere. Since the discovery of argon, it has 
|been a question whether it was reaily an element 
This was very difficult to settle, owing to the impossi 
bility of employing any ordinary chemical test, but 
| Prof. Ramsay and Mr. Travers announced to the Roya! 
| Society of London, on June 16, the results of experi 
ments which may be summarized as 
follows: They prepared a large quan 
tity of argon from atmospheric nitro 
gen, separating the latter gas by means 
of magnesium, and having liquefied it 
by cooling it with liquid air, they then 
fractionally distilled the product. The 
first portion, says The New York Sun's 
cablegram, consisted of less than 190 








cubic centimeters, cistilled off from the 
liquid obtained by condensing 18 liters 
of argon, was found to have a density 
of about 13 instead of 20, which is that 
of argon, and its spectrum differed from 
that of known gases. The yellow line 
was less refrangible than those charac- 
teristic of helinm and erypton, being 
especially prominent. 

On continuing the distillation, after 
nearly the whole of the liquid argon 
had been evaporated, a solid was ob 
tained which only slowly volatilied 
The gas into which this solid was con 
verted was found to be practically of the same density 
as argon, but its spectrum was altogether different 
and peculiar, consisting for the most part of bands, nut 
lines. 

It is proposed to call the lighter element neon, and 
that derived from the solid metargon. 

The further development of the investigation is 
awaited with interest. The success of the experiments 
hitherto is regarded asa striking proof of the valne 
of the new engine of research which liquid air affords. 
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ELECTRO magnets capable of picking up a loadG not 
exceeding five tons are used by an Illinois steel com- 
pany to transfer steel beans or plates from one part of 
the shop to another, 
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Sclenece Notes, 
Prof. 8. P. Langley, of the Smithsonian Institution, 
states that the bolometer (or actinic balance) is capable 
of indicating a “change of temperature in its strips of, 
at much than one ten-millionth of 
1° Centigrade.” The apparatus is about 400 times as 
sensitive as when first deseribed in 1881 


any rate, less 


Those of our readers who are interested in astronomy 


|to the upper or lower side of a singletree and is pro- 


Scientific Americ 


AN IMPROVED TRACE-HOLDER. 

The device represented in our illustration is designed 
to prevent the accidental slipping of a trace from the 
singletree to which it has been attached. The trace- 
holder is in general characterized by a spring fastened 


vided with a hook that embraces the trace and pre- 
vents it from slipping off the tree. Our illustration 
represents part of a singletree with the device at- 





will be glad to know that they can obtain the lantern 
slides and prints from the astronomical photographs 
at the Yerkes Observatory, at a moderate ex- 
» by addressing G. W. Ritchey, optician, at Wil- 
liams Bay, Wis. He is prepared to supply lantern 
slides, transparencies and paper prints from any of the 
negatives in the coilection of the observatory A 
complete list of the subjects will be sent on applica- 


made 


pense 


tion 

Herr W. Zaleski discusses the controverted question 
whether albuminoid substances can be formed in the 
plant in the dark. From a series of experiments on 
sunflower leaves he has come to the conelusion that 
the nitrates taken up into the leaves are there decom- 
posed and transformed into other nitrogenous com 
pounds. This transformation is connected with the 
access of sugar, which renders possible the passage of 
nitrates into other compounds, probably of the nature 
of amides. These processes can take place in the dark 
-Ber. deutsch. bot. Gesell., vol. xv., 536. 

Prof. A. Hansgirg proposes the following classifica 
tion of pollen grains, dependent on their power of 


tached. 

The trace-holder is made of a single piece of spring- 
wire whose body consists of a coil terminating at one 
end in two eyes, by means of which it is fixed to the 
singletree. The other end is formed with a hook having 
a long beak which extends through a ferrule in the tree 





BARTLETT'S TRACE-HOLDER. 


to inclose the trace and to prevent its slipping. The wire 
is doubled on itself to form the hook, and the free end 
is turned to enter the coiled shank portion. This 
shank portion has an outward curve and rests against 
the singletree only at its ends. so as to avoid rattling. 
In applying the trace, the hook is foreed away from 





resisting moisture and on their protection against un- 
favorable atmospheric influences: (A) Plants whose 
polien is resistent to moisture and germinates in pure 
species in which the sexual organs are more 
against (b) in 
vhich the sexual organs are only slightly or not at 
all protected against atmospheric precipitations. (B) 
Plants whose pollen is not resistent to moisture, and 


water’ (4 


or less rain, ete. ; species 


protected 


does not germinate, or only very imperfectly, in pure 
water: (a) species in which the sexual organs are com- 
pletely or partially prote cted against rain ; (b) species 
in which the sexual organs‘are only slightly or not at all 
protected rain, usvally completely exposed. 
The class to which any particalar pollen grain belongs 
does not depend so much on the affinity of the species 
as on its special habit.—Sitzber. kén. Bohmisch. Ges. 
Wiss., 1897. 

An interesting illustration of natural engineering is 
the well-known heavy dike on the Holland coast | 
which was built by the winds themselves. The sand 
formed between the jetties becoming dry in sunny 
weather, and the surface blown ashore on the wind 
blowing in that direction, it was desired to build a 
strong dike to connect with the sand dunes, and this 
was accomp!ished by setting in the sand, in rows about 
one foot apart, tufts of dune sea grass near by. The 
tafts thus placed, consisting simply of little handfals 
of grass, were put each one into a cavity dug out 
with the hands, the tufts being set into this and the 
sand pressed around. The whole surface of the dry, 
sandy beach above high tide was covered with this 
plantation, and just back of it, at the highest point of 
the existing sandy area, one or two rows of reeds were 
set in the sand, their tops cut off and the stalks left 
standing about four feet above the sand—the latter 
drifting along over the surface, catching and in one 
day almost burying the tufts of grass and standing up 
one foot along the row of reeds; then another planta- 
tion being made, and another, a massive dike was 
thus built up to the height of the adjoining dike. In 
high storm tides the waves eat into the top of the 
slope and pull down the sand, but, by the same process 
of building, the dike is again restored to its former 


size.—Invention. 
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An interesting series of experiments in which a hol- 
iow hemisphere of metal was made to collapse by the 
pressare applied on top of it by another hemisphere or 
plane is deseribed by Prof. H. Schoentjes, of Ghent, in 
the current Bulletin de | Académie royale de Belgique. 
Prof. Schoentjes gives excellent photographs showing 
various cases of collapse in segments ; triangular, quad- 
rangular, pentagonal and hexagonal forms being all 
represented. The present paper forms the sequel to 
one published in 1890, and among the author's con- 
clusions the following are noteworthy: When two 
similar hemispheres of 10 cm. diameter were crushed 
together by a hydraulie' press with their summits in con- 
tact, only one of the hemispheres collapsed ; the cavity 
formed was spherical, and was moulded on the unde- 
formed hemisphere just as if the latter hemisphere 
When a hemisphere of 15 em. diameter 
was crushed against one of 10 em., the smaller one 
penetrated nine times ont of ten into the larger one - 
the cavity was at first spherical, but afterward its 
margin became polygonal. In one case only—and the 
author could not succeed in repeating the experiment 
—both hemispheres were deformed ; the larger one first 
penetrated the smaller, bat under a force of 80 kilos. 
the edge of the cavity began to penetrate the large 
hemisphere. When a hemisphere was crushed by a 


were aolid 


plane the normal <eformation was found to be hexago- 


the singletree until the slit of the trace may be slipped 
over the ferrule. The hook is then allowed to spring 
back, its beak passing through the ferrule and inclos- 
ing the trace. The device is the invention of Gran- 
ville Bartlett, of 360 South Broadway, Lexington, Ky. 
—_—————= +--+ a 
A NOVEL SASH-HOLDER. 

The sash-holder which we illustrate is the invention 
of Jobn and Thomas W. Leask, of Gore Bay, Ontario, 
Canada, and is designed to enable the sashes to be held 
in any desired position, at the same time preventing 
rattling. The invention makes use of spring plates 
flexing edgwise in contradistinction to a flatwise move- 
ment, for the purpose of holding the sashes firmly to 
the frame. Of our illustrations, Fig. 1 is a vertical sec 
tion of a window frame with the device attached ; Fig. 
2 is a side elevation of the inner stop and Fig. 3 a side 
elevation of the outer stop. Figs. 4 and 5 are modifica- 
tions and Fig. 6 is across section of the sash and the 
spring shown in Fig. 5. Figs. 7 





7 and & are detail per- 
spective views of wear plates employed. 

The arrangement illustrated in the first three figures 
consists in applying the spring plates to the sides of the 
window frame, the sashes sliding inthe usual manner. 
The outer stop differs from the inner stop in employ- 
ing a spring plate, whose bow is confined to the central 
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A Curious Safe, 

In St. Augustine’s Church, Brooklyn, N. Y., the 
tabernacle of the high altar is protected by probably 
the most novel safe ever devised. This is undoubtediv 
the first time in which practical science has been used 
as an adjunct in religious service. Of course, it was 
very essential that the beautifui altar itself should not 
be marred in any way by the safe and that it should 
be operated in a dignified and fitting manner. Unfor- 
tunately, in many churches, the richly jeweled recep- 
tacle for the sacrament has proved too often a bait for 
burglars, and many priests have tried to devise some 
scheme by which the security and sanctity of the 
tabernacle would be assured. 

In the church to which we have referred the recep- 
tacle for the sacrament cost $10,000. The safe consists 
of circular curving doors which slide together, closing 
the front toward the church. The safe weighs 1,600 
pounds and consists of four pieces, the base, a curving 
piece of steel at the back that is stationary and the t wo 
doors which come together. The leaves of these doors 
ate made of Harveyized steel an inch thick. They meet 
as they close under the dome and overlap each other 
tightly by a searf joint. They turn on roller bearings 
and they are operated by means of an electric motor. 
The safe is easily opened by manipulating buttons be- 
side the tabernacle, but these push buttons will have 
no effect until the motor itself is set in motion in the 
vault below, the combination lock of the steel vault 
being known only to the priests of the parish. Elec- 
trical protection is also provided which would give 
notice at once to the nearest police station should the 
safe be tampered with. Masked in its covering of gold 
leaf, this steel shell is a superb piece of mechanism and 
it is one of the most ingenious uses to which the elee- 
trie motor has ever been put. The same motor is used 
to drive a blower intended for the purpose of dusting 
the elaborately carved marble altar. An exhaust fan 
sucks away the dust. 





ooo 
Tke Current Supplement, 

The current SUPPLEMENT, No. 1173, contains a auin- 
ber of articles of sterling interest. Subjects connected 
with the war are naturally in evidence. ‘‘The Queen 
Regent and Alfonzo XIII.” is accompanied by a por- 
trait of the King and his mother. “The American 
Regular” is by the English correspondent of The 
London Times on board the United States transport 
“Gussie.” Itgivesan Englishman’s idea of the regular 
army. ‘‘ The Milestones of Human Progress” is a lec- 
ture delivered by Prof. Daniel G. Brinton at the 
Academy of Natural Sciences, Philadelphia, Pa. 
‘*Tombs of the First Egyptian Dynasty” is by Dr. 
Ludwig Borchardt, Director of the German School 
in Cairo. ‘*‘An Amateur Chronophotographie Ap- 
paratus” deseribes a siniple apparatus. “The Re- 
claiming of Old Rubber” is a very important paper by 
Hawthorne Hill and is one of the best contributions 
to this much neglected division of the literature on 
rubber. “ Patents,” by Mr. J. W. See, is continued, 
and the present installment of this paper deals with 
the employers’ rights, combinations and aggregrations, 














<—eweye yy 














23° 


— 





P 














WILTED 


D—RpD—0D—WS 














4 aN 


LEASK’S SASH-HOLDER. 


portion of the plate, the ends being rigidly fastened. 
The intermediate portions of the plates constituting 
the inner stops have slots in which headed pins are in- 
serted, so as to prevent inward bulging of the plates. 
Fig. 4 shows a modification in which the sashes them- 
selves carry the spring plates. In this case the springs 
are fastened to the sashes at their inner ends, the outer 
ends being free. In Fig. 5 another modification is 
shown, in which the plates are curved throughout their 
lengths and secured at their centers to the side rails of 
the sash—a position which may be reversed. 

In order to prevent the finish of the sashes from 
being marred, plates like those shown in Figs. 7 and 8 
are employed, which prevent direct contact of the 
springs with the parting strip of the two sashes. 

—————_>~+2- ——___—__—_. 

ACCORDING ‘o Pediatrics, there is a law in France for- 
bidding the giving of solid food of any kind to infants 
under one year of age without the written consent 
of a physician. The use of feeding bottles with long 





nal. 








rubber tubes is also forbidden by law. 


genera and species, combinations and sub-combina- 
tions and mechanical equivalents. “‘The Develop- 
ment of the Central Station,” by Samuel Insull, is con- 
cluded in this number. 

ee te 

Coaches on the Commantity Plan in Genoa. 

A curious custom exists in Genoa. Many of the well- 
to-do people as well as those in moderate circumstances 
do not own either horses or coaches; they own only an 
interest in them. Four or five ora half dozen great 
families club together and buy a coach and horses, 
then they arrange among themselves the days the dif- 
ferent families will use it. Thus one family uses the 
coach on Mondays, another on Tuesdays and a third 
on Wednesdays, so that an establishment that would 
be impossible for one family becomes perfectly practi. 
cal when the cost is divided among five or six. Each 
family has a set of doors for the coach with their own 
coat of arms on the panels, which are changed accord- 
ing to the family which is going to use the coach. The 
builders of these vehicles seldom think of building a 
coach without five or six sets of doors, and arrange- 
ments are made so that they are very easily changed. 

American Contracts in Russia. 

Under the date of May 21, 1898, Ambassador Hitcb- 
cock writes from St. Petersburg that an order has been 
sent to the Baldwin Locomotive Works for sixty-five 
locomotives for the Manchurian railway, making a 
total of eighty Baldwin engines ordered for this rail- 
way within the last nine weeks and a total of 128 
engines of this make sold to Russian railways within 
the last six wonths. The Imperial government has 
also awarded the Westinghouse Company a contract 
amounting to between $2,000,000 and $3,000,000 for the 
equipment of rolling stock of the Manchurian railway 
with Westinghouse air brakes. This contract will 
probably be duplicated in the near future. It appears 
that the Manchurian railway is entirely up to date 
in every particular, being equipped with the very best 
of American rolling stock. 
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THE WILD TRIBES OF THE PHILIPPINES. 
BY PROF. J. B. STEERE. 

The native inhabitants of the Philippines can be 
conveniently divided into four groups: the civilized 
Indians, the Mohammedans, the wild Indians and the 
Negritos or Attas. These same divisions existed at 
the coming of the Spanish jn 1519, though their rela- 
tive numbers, location and other conditions must have 
changed greatly since that time. 

The wild and civilized Indians and the Mohamme- 
dans seem to be all of Malay origin aud are closely re- 
lated to each other and to the native tribes of Formosa 
on the north and Borneo and Celebes to the south. 

The civilized Indians have increased rapidly since 
the Spanish occupation and are the real citizens and 
inhabitants of the Philippines. They occupy the 
coasts and the rich, level lands of the northern, cen- 
tral and eastern islands and have lately occupied new 
territor? in Mindanao, Basilan, Palawan and Mindoro. 
They number, according to Spanish accounts, between 
six and seven millions. 

The Mohammedans are decreasing in importance and 
probably in numbers also, but are still powerful in the 
south of the archipelago, where they occupy the Sulu 

Islands, a great part of Mindanao and Basilan, and 
have a foothold in Palawan. They number, accord- 
ing to Spanish statistics, about three hundred thousand. 
They appear to have been derived originally from na- 
tive tribes of the same degree of civilization as the 
Christian Indians, but ‘have fallen far behind them in 
progress, while the two religions have caused such se- 
paration and difference of customs and such mutual 
hatred as to make them really distinet peoples. 

The Negritos or Attas are supposed to be of Papuan 
stock, and are, no doubt, the oldest living human in- 
habitants of the Philippines. They appear to have 
been Criven by the flood of Malay invasion far inland 
into the mountains, where they have dwindled to a few 
thousand wandering, homeless savages. They are still 
found in certain portions of Luzon, Panay, Negros and 
according to some authorities, in Mindanao. 

The uncivilized Indian tribes occupy much of the in- 
terior and mountainous parts of all the large islands 
of the group. except Cebu and Bohol, in which they 
have either been Christianized and merged with the 
civilized Indians or have been driven out. They still 
occupy nearly all the territory of the great islands of 
Mindoro and Palawan. They number, according to 
Spanish estimates, some three or four hundred thou- 
sand, belonging to over fifty different tribes. 

They are shut off from the sea and means of com- 
municating with one another and the outside world 
by the civilized Indians about them, and probably re- 
main in much the same condition of savagery as when 
first observed by the Spanish. 

It has been contrary to Spanish policy in the Philip- 
pines to subdue them by force, and, as they have usu- 
ally remained at peace with their more powerful and 
better armed Christian neighbors, they still continue to 
exist beside them. 

Missionary priests are still making some impression 
upon them in a few localities, and a few are baptized 
and become a part of the Christian communities; but 
this process is a slow one, for several reasons. One of 
these, no doubt, is the general apatiny of the priests. 
But the Spanish treatment of the civilized Indians 
must have much to do in making these savages content 
with their present condition. 

All persons of Indian blood who are Spanish sub- 
jects are compelled to pay an annual tribute of a few 
dollars, graduated aecording to age and sex. They are 
also compelled to live for a portion of the year at least 
in the ineorporated towns, in which are churches, 
priests and government officials. These, with other 
forms of compulsory and unpaid service to the govern- 
ment and church, are claimed by the Spanish to be 
aids in civilization; the tribute making it necessary 
that the Indian, naturally indolent and improvident, 
earn or save something besides what he eats and wears, 
and the compulsory residence in the towns bringing 
him under the influence of che church and schools and 
other civilizing agencies. 

These exactions of the Spanish government are en- 
foreed by the officials of the towns by flogging and 
imprisonment in the stocks. 

The Indians find this system hard to bear, and their 
resentment is shown in the present and former rebel- 
lions. Their feeling toward the imposition of tribute 
is shown by their saying that the monkeys could talk 
if they would, but they keep silent, so as not to have to 
pay tribute. 

Nuwbers of the civilized Indians, when in debt and 
unable or unwilling to pay tribute longer, escape to 
the mountains and forests, where they either join the 
Savages directly or form little settlements of their own. 
The Spanish call these by the expressive term of 
remnontados, men who have again mounted into the 
saddle of savagery. The aggregate of these remontados 
in the islands must be considerable. While at the 
town of Arevalo, in 1887, one of these men who had not 
entered his native town for three years, except as be 
had stolen in at night, paid his back tribute and other 
dues, from the money he earned asa hunter for our 
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party, and again became a citizen. A systew which is 
driving many back to a savage life can have little at- 
traction for the independent Indians, and while in 
many cases they allow their children to be baptized, 
they generally prefer their liberty to the advantages of 
a civilized life. 

Like the civilized Indians, the savages are brown in 
color, with coarse, straight, black hair and little beard. 


figure than their Christian neighbors. 

Their languages show close kinship to those of the 
civilized tribes adjacent and also as close to those of 
the savages of Formosa. Few of the tribes possess 
lands fit for the cultivation of lowland rices, and 
fewer still have the necessary skill and implements and 
plow beasts (buffaloes) for cultivating such lands. 
Their recourse is the common one of savages nearly 
the world round—they cut off small portions of the 
forest during the dry season, and after burning this 
over, they plant, at the beginning of the rainy season, 
upland rice, maize, sweet potatoes, etc., among the 
blackened logs and stumps. The supply of food thus 
gained is usually insufficient, and after it is eaten up 
they lead a miserable existence, scouring the woods for 
game and wild fruit and going to the sea beach where- 
ever they can reach it for shell fish and other food. 
Their method of cultivation compels continual change 
of place. Their little patches of cleared forest can only 
be cultivated in their rude way for one or two years, 
when they are abandoned and new pieces of forest 
chosen. In hunting | have repeatedly found heaps of 
shells and bones and bits of earthenware, proofs of 
former occupation, in the midst of apparently virgin 
forest. 

Their houses are usually built after the plan of those 
of the civilized Indians—a basketlike structure of bam- 
boo and palm leaves raised upon posts above the 
ground, but they are not so well built and are occu- 
pied but for a few years. They are not built into com- 
pact villages, but a few scattered houses are formed 
without streets, but near enough to be within call. 
Necessarily, what can be said of such a multitude of de- 


ete., must be of the most general character. 
Their clothing usually consists solely of the tapa- 
rabo, or breech clout, all else generally being in the 


neck and head and arms, and anklets or leglets of 
boar’s bristles, and frequently with bright colored pear! 


They seem to be somewhat smaller and slighter of | 


tached tribes in regard to their clothing, arms, religion, | 








the newly established Spanish town of Puerto Princesa. 
The patches of rice among which their houses were 
built were not yet ripe, but they were already rub- 
bing out the soft kernels and roasting off the hulls and 
eating them. They appeared like walking skeletons, 
having not yet recovered fromm the long famine since the 
last harvest. I was taken to the house of the gober 
nadorcillo, whom I found sitting at his door, clothe: 
like the rest ina breech clout. He had planted sever» 
posts before his house, which were ornamented with 
strips of bark and colored leaves. After shaking bands 
with me, he retreated within his dwelling, and after a 
moment came out with his cane and dressed in an old 
Spanish military coat, with big brass battons, and a 
cocked hat with tarnished bands and tassels. He un 
dertook to show me a nearer way to the river, and 
strutted along the path before me with his cane, his 
thin, bare, brown legs sticking out below his military 
coat. 

While in the interior of Mindoro in 1888, we were vis 
ited at our camp by the Mangianes. Those seen were 
a little people. The men were naked, the 
breech clout, and armed with knives and bows and ai 
rows. The women wore a curious petticoat, made of 
apparently thin strips of rattan, braided into a narrow 
ribbon of the width of the finger. 
ribbon were wound about the hips and held in place 
by a strip of bark cloth fastened to the girdle. They 
gathered up the bits of crocodile’s flesh which we were 
eutting off in making a skeleton, and roasting them at 
our fire, ate them with great relish. On their 
| coming they brought us wild honey and wild fruit 
| bark baskets, for barter. 

In the future of the Philippines the wild tribes will 
probably have but asmall share 
ally merged with the civilized tribes or be as gradually 
starved to death by being pushed back by the rapidly 
| multiplying civilized Indians, 
| Chinese and the two hundred thousand Mohammedans 


but for 


Many yards of this 


second 








In 


They must be gradu 





The hundred thousand 


of the southern islands will form more powerful factors 
| in making future history, as they have already in mak- 
| ing that of the past. 
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Carrier Pigeons in War. 


It 


usefulness of the carrier pigeon service in communicat 


was expected that the war would develop the 


| 


stations, but up to the present time they do not seem 
to have been made much use of, or, if so, the 


results 


shells hanging upon the back or breast. The Spanish | obtained have not been satisfactory. Some of the 
authorities do not allow the savages to enter the towns | best birds obtainable were purchased abroad and dis 
in their ordinary state of nakedness, which accounts | tributed among the principal stations along the coast. 
for the unusual amount of clothing shown in the ac- | The most important of these points is Key West, 
companying photographs. They frequently blacken| where there area large number of birds capable of 
the teeth, and in some cases file them to a point. | keeping patrol vessels off Havana in prompt com 

Some tribes wear a stiff, round hat similar to the| munication with the commander of the fleet; bat up 
salacot of the civilized Indians; other tribes wear a| to the present time the fast yachts and torpedo boats 
turban or go bareheaded. Tattooing is coummon among | appear ‘to have been used exclusively in transmitting 


them, but varies with each tribe. 

Their arms are a large knife or cutlass carried in a 
wooden scabbard, this serving for an ax and hoe as 
well as a weapon of war. In addition to this they 
carry a lance or spear, and some tribes are armed with 
bows and arrows. The more warlike tribes have 
shields of various forms. 

Some of the wilder tribes of North Luzon are said 
still to hunt the heads of their enemies with which to 
ornament their dwellings, like the head-hunting sav- 
ages of Formosa and the Dyaks of Borneo, but the 
tribes in contact with the Christian Indians content 
themselves with hanging the skulls of monkeys, deer, 
wild boars and buffaloes about their doors. 

They all seem to have some idea of a great spirit who 
rules over the affairsof men. They also recognize spir- 
its of lower orders, some good, some evil, the evil ones 
causing disease and death in men. Each village usu- 
ally bas one who serves as priest and doctor, who is 
supposed to be a special favorite of the great spirit. 
His chief duties seem to be to cure disease or to foretell 
its result. He is usually aided by certain old women 
who undertake to frighten away the evil spirit Uy cries 
and wild gestures. They do not appear to have idols, 


they place food and drink. 

They have many forms of tabu, like the other island- 
dwelling people of the Pacific. At the death of a per- 
son a fence of bushes is built about the village, and fer 
a certain period no one is allowed to enter or depart, 
food for those within being brought by friends to the 
fence, where it is received by those within. 

They are usually monogamists, the wife being pur- 
chased from her parents. Divorce is common, the pur- 
chase price being returned with the divoreed woman. 
Their laws are proclaimed and enforced by the elders 
of the villages, rather than by chiefs or kings. 

The Spanish, whenever they have come in contact 
with the wild tribes, have undertaken to gain influence 
among them by recognizing some head man of the 
village as chief, or gobernadorcillo, giving him as a 
symbol of his office a cane, and perhaps a few articles 
of cast-off military uniform. 

My first visit to the Lagbanuas of Palawan was made 





messages. It would be interesting to have a test made 
lof this method of communication, as considerable 
|sums are spent every year in America and abroad on 
perfecting and maintaining asystem of carrier pigeons 
| and the present seems to be an excellent opportanity 
for testing their practical value. Three or four pig 
eons on each transport carrying the army to Santiago 
would have kept the military authorities in Washing 
ton fully informed of their progress. 

~~ + e+e 
Exhibition 


Acetylene at Berlin, 

The acetylene exhibition at Berlin, which was origin 
ally planned for Cannstadt, near Stuttgart, took place 
at Berlin on the Kurflirstendamm from the 6th to the 
20th of March, in connection with an acetylene confer- 
ence. Acetylene generators were exhibited by thirty 
firms, but most of them were not shown in operation, 
owing to the strict regulations enforced by the police. 
The generators in action had each to be shown ina 








but some pay reverence to certain stones before which | 


special compartment not accessible to the general pub 
lic, behind astrong wall. This was not in itself calculat 
ed to inspire the citizens of Berlin with a very happy 
idea of the safety of the new illuminant. 
eould be recognized in the exhibits, but as 
does not appear to be any special type which is the 


Progress 


yet there 


favorite. Acetylene purifiers proved to be necessary ad 
juncts. Amongthe impurities of acet) lene less thought 


of in general is phosphureted hydrogen. In spite of 
purifying, the hall every evening was foggy with fine 
dust of the phosphorie acid. Next year the meeting 
will be held at Budapest. 

_ i i a 


Sends for the Builder of the 


“Oregon.” 

When the Russian naval authorities heard of the 
wonderful record made by the * Oregon” in proceed 
ing from San Francisco to the coast of Florida in 
sixty-five days without an accident, they cabled Mr 
Irving Scott, president of the Union Iron Works, of 
San Francisco, to come to St. Petersburg to arrange 
for building more vessels like the Ainerican battle 
ship, which was the product of the Union Iron Works, 
of San Franciseo. Mr. Scott has now sailed for Europe 
in answer to the invitation of the Iimperia! govern- 


The Czar 





in August of 1874. A small village of them existed near 


ment. 
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BEAUTIFUL EXPERIMENT. 


BY 


A 
Mv. B. DATLEY 

To the many amateur experimenters in static eiec- 
tricity who bave been lured into this fascinating pas- 
the chapters in * Experimental 
devoted to this branch of physics the follow- 


time Dy excellent 
Science 
ing beautiful exneriment would, in the opinion of the 
writer, prove of more than ordinary interest : 

A piece of slender glass rod or tubing is bent in an 
alcohol flame into the shape shown in Fig. 1. By 
means of the arrangement in Fig. 2, the glass is sup- 
to 


freely in an upright posi 


ported 80 as revolve 
tion, ite lower end resting 


hole 


of the 


loosely in a shallow 
in the wooden base 
instrument, while its up- 
held like 


the borizontal 


per end is in 
wanner by 
wooden arm at the top of 


the insulating standard, 8S. 


A small wooden pulley, P, 
cemented to the lower ex 
tremity of the giass and 


belted by means of a thread 
on to the hand wheel, W, 
furnishes a means of rapid 


rotation. Along the whole 
of the 


mented by means of shellac 


length giass is ce- 
a Very narrow strip of tin 
foil, divided at 
short the 
noint of a the 


‘x 


which is 
intervals with 
penknife 
foil on the two straight « 
tremities being left intact. 
The glass is set revolv ing 
and a current from 


an in- 


duction coil or influence 
machine is passed through 
the tinfoil, laminating all 


the 


cut spaces. if the glass 


has been skillfally bent and the discharge is sufficiently 
rapid, the effect is one of startling beauty. 
Persistence of vision transforms the revolving lumin- 
ous glass into a perfectly symmetrical vase, glimmering, 
ut of the darkness, and bedecked with 
thousands of jewels and flashes of shimmering light, 
having the appearance of the most delicately fashioned | 
wire work, wrought in curves of sparkling fire. To| 
insure the proper shape of the glass, a sketch of a vase 
may be drawn upon a piece of | 
smooth board and the glass made to conform with the 
The vase may be made 8 


phantomilike, « 





of the desired form 


outlines of one of its sides. 
or 9 inches in height 

The ordinary spiral tube familiar to experimenters 
beautiful effect when revolved as 
above, the spiral being multiplied many times by per 


sister 


gives an exceedingly 

se of vision 
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THE BOILERS AND BULKHEAD DOORS OF THE 
“ CHICAGO.” 

The unarmored cruiser “ Chicago” of the United | 





States navy was one of 
the original vessels of the 
famous ** white squadron.” 


She was launched in 1884, 


and on her trial trip she 


made 15 knots with 5,088 
horse power It was de 
cided about three years 


ago to nake many changes 


in the “Chicago.” and 
these changes, which are 
almost completed, will con 


vert her into a fast cruiser 
of 18% developing 
about 9,000 indicated horse 


knots 


power New engines, of 
course, were required, and 
they were built at the 
Brooklyn Navy Yard, as 
yell as the boilers shown 
in our engraving The 


Bureau of Steam Engineer- 
ing adopted a combination 
of Scotch 


botlers and 


evlindrical 
the 


The engine 


the 
sectional 
type room is 
next the four 
ers, then comes the blower 
room, then the six Bab- 
cock & Wileox boilers. The 
* Chicago” will be worked 
under forced draught 
the stokehold 

tem when running at high 
speed. Our engraving 
shows a pair of the Scotch 


Seotch boii- 


on 


closed sys 


boilers, which about 
1,000 


They are placed athwari 


are 


horse power each. 


ships, and our illustration 





supposes the visitor to be in the stokehold looking 
at one pair of boilers, while the other pair is at his 
back. The Scotch boilers all make use of a common 
stack, and at the level of the protective deck the stack 
is crossed by heavy armor bars which preserve the in- 
tegrity of the protective deck. 

The Scotch boilers were built at the Brooklyn Navy 
Yard and are made of nickel steel, the sheets being 17, 
inches thick and the heads % inch thick. The mean 
diameter is 13 feet 844 inches and the length 104 feet. 
The three corrugated furnaces are 3 feet 5 inches in dia- 
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meter and are all fired from the same stokehold. The 
length of the grate is 6 feet 8 inches. The outside meas- 
urement of the 417 tubes is 244 inches, and they are of 
a thickness of No. 10 Birmingham wire gage. The 
heating surface of the tubes is 1,770 square feet ; the 
heating surface of the furnace is 134 square feet, of the 
combustion chamber 166 square feet, and of the tube 
sheets 66 square feet. The total heating surface is 
2,188§ square feet. The grate surface is 68°33 square 
feet. The boilers are covered with magnesia covering. 
It is expected that the Scotch boilers will drive the 
ship at a speed of 13 nautical miles an hour, and with 
the water tube boilers it is expected that 1844 nautical 
miles an hour will be made. The six Babcock & 
Wileox boilers have a total heating surface of 18,000 
square feet and 360 square feet of grate surface, mak- 
ing the total heating surfaces foot up 26,550 square feet 
and the grate surfaces 633 square feet. The bunker 
capacity is 920 tons. The steam pressure is 180 pounds 
per square inch. 
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expansion type. The cylinders are 334¢ inches, 501 
inches and 76 inches, the stroke is 40 inches and the en- 
gines make 120 revolutions per minute. 

We now come to another interesting feature of the 
reconstructed vessel—the’bulkhead doors. Lord Charles 
Beresford says: “It is a fact that upon the loyalty of 
the watertight doors, when closed, and upon the as- 
surance that they are properly closed, depends the 
power of a battleship to float when wounded by ram, 
torpedo ora gun. It has been authoritatively stated 











The twin screw engines are of the horizontal triple 





4 PAIR OF NICKEL STEEL SCOTCH BOILERS FOR THE RECONSTRUCTED CRUISER “CHICAGO,” 


that the cause of the loss of the ‘ Victoria’ was that 
the watertight doors were 
not closed, and it has been 
constantly proved to be 
impossible to close water- 
tight doors in an emer- 
gency, no matter how well 
disciplined and how gal- 
lant the ship’s company 
may be. The system of 
closing the doors by evolu- 
tion as to time invites an 
accident.” Some very able 
experts contend that there 
should be no doors at all 
and that the main bulk- 
heads should be intact to 
the main deck. 

To the layman the num- 
ber of bulkheads, doors, 
hatches and valves is ex- 
traordinary. Take the 
battleships “ Indiana,” 
“* Massachusetts ” or ‘* Ore- 
gon,” for instance; they 
have 272 watertight com- 
partments, and the total 
number of watertight 
doors and hatches is 354. 
The number of valves for 
ventilating, draining and 
flooding hulls, including 
sea valves and pump suctions, and excluding all valves 
for motive power and auxiliaries, numbers 294, making 
a grand total of watertight doors, hatches and valves of 
648. Valves are less important than doorsand hatches, 
but when they guard a sluiceway, the passage of a ven- 
tilating pipe from one compartment to another, or a 
magazine flood cock, they involve the integrity of the 
ship in an emergency. It is hardly possible to ex- 
aggerate the sudden turmoil and shock of a collision 
in a seaway accompanied by fog and blackness, per- 
haps within as well as without the ship, the wild up- 
heaval and stampede of being torpedoed, or the strain 
and jar of modern battle; and it requires about 110 
men, excluding officers, to bring the cellular structure 
of the ship into operation when needed in the type of 
ship to which we have referred, so there is no wonder 
that ships go down when they have their skin punc- 
tured below the lower line, as for instance the “ Van- 
guard,” “ Victoria,” “* Blanco Encalada,” and “ Elbe.” 

Many experiments have been tried and systems in- 
troduced for the instantaneous closing of all the bulk- 
head doors in an emergen- 
cy. We present some en- 
gravings of one of the 
most successful solutions 
of this problem—the “long 
arm” system of Mr. W. B. 
Cowles of the construction 
department of the United 
States navy. The cruiser 
“Chicago ” as reconstruct- 
ed is provided with an in- 
stallation of this system. 
Mr. Cowles considered that 
a practically perfect sys- 
tem would be to tie togeth- 
er in assorted bunches the 
widely distributed devices 
in a ship, by bringing the 
connecting strings from 
each device to a switch- 
board for each bnneh and 
then assemble the switch- 
boards into one or more 
central stations, from 
which each device can be 
controlled by an operator, 
independently, and to ar- 
range the devices as they 
are needed to be operated 
in case of an emergency, so 
that this can be done with 
precision and full knowl- 
edge, from a point where 
the emergency can first be 
discovered. Arrangements 
should also be provided 
so that neither the emer- 
gency operation nor any 
other can harm the at- 
tendant or take control 
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out of his hands, and all watertight doors should 
be given an equal rank and precedence with the 
bulkhead of which when closed they form an integral 
part. The watertight doors should be capable of 
closing under head or rush of water, and every bunker 
door should be able to close through coal. A system 
of this kind, placing its sole manipulation in the 
hands of one man, is comparable to the switeb and sig- 
nal tower of a railway. 

There are two general schemes in the Cowles long 
arm system—the double line and the single line. The 
double line is more complicated and efficient, involving 
an operator at the central station. The single line 





BUNKER DOOR WITH OLEAR-WAY OPEN 
FOUR INCHES. 


answers in many cases where control valves and tell- 
tales are not required at the central station. Our illus- 
tration shows the single line system as applied on 
the United States cruiser ‘‘ Chicago.” 

The installation consists of eleven vertical sliding 
doors, all in the engine and boiler compartments, made 
of lg-inch steel plates with vertical angle iron stiffeners 
and with manganese bronze plowshares to force its way 
through coal. The power cylinders for each door are 
made of seamless brass tubes. The system is operated 
by a steam accumulator and duplex pump of the 
Worthington type. They are placed under the pro- 
tective deck. The hydraulic main is 2 inches in dia- 
meter, reduced in suitable steps. The emergency gear 
consists of a power cylinder with a 4-inch stroke oper- 













ating the by-pass cock on the accumulator and a corre- [iy 


sponding telltale and controlling valve in the conning 
tower, connected by a \%-inch pipe and forming a “ pri- 
mary cireuit.” This circuit consists of two cylinders 
with their pistons and piston rods connected by a 
double line of small piping. One cylinder, called the 
power cylinder, is connected with the device to be oper- 


(lutdi 
ated; the other cylinder, called the “telltale,” is placed [a 4 


at the point where it is intended to operate the device. 
These two cylinders may be at any distance apart. 

The double line of piping is so arranged that the 
pistons in the cylinders operate in exact accord. The 
power cylinder does the desired work, while the tell- 
tale cylinder reveals the position of the power cylinder 
and consequently that of the bulkhead do». At each 
door is a so-called “liberty valve,” which can be 
started independently of the general system. In- 
genious devices are provided to tighten the doors at 
side and bottom. One of our engravings shows the 
door under a head of water, with the tightening gear 
slacked up, and another, a bunker door, with all the 
tighteners in operation. 

The side tighteners consist of traveling rollers held 
between a wedge track and a wedge bar, each of these 
latter being the full length of the door. The wedge 
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outside of the stiffening angles, are flexible. When the 
tightening gear is free the door has \& inch play in its 
guides, both side-tips of toes is easily ground and 
pressed down, and falls to the floor between the webs 
and seat. 


Care of the Wounded in Naval Warfare. 

One of the most difficult problems to be faced, in 
the event of war, says The Medical Record, will be 
the care and treatment of the wounded in and after 
naval battles. That the decisive fighting will occur at 
sea is, in the opinion of most competent military ex- 
perts, a foregone conclusion, and therefore every pos- 
sible effort should be put forth to provide adequate 
accommodation and proper treatment for those who 
may be wounded. The fact that a battleship of the 
modern type is, even in time of peace, sadly lacking in 
the necessary facilities for caring for the sick is too well 
known to dwell upon, and it follows as a matter of 
course that these conditions will when war is in progress 
, be sharply accentuated. In truth, the outlook as re- 
gards this phase of the situation is by no means pleas- 
ant to contemplate. Little is known of the effects of 
modern naval warfare on a large scale, but from the 
slight experience gained in the Chino-Japanese war it 
is certain that new methods of treating wounded men 
| in action must be initiated, as well as of caring for them 
| subsequently. In the days of wooden ships, those re- 
| quiring surgical treatment were brought to the sur- 
geon ; in the modern man-of-war, divided into numer- 
ous compartments by steel decks and water-tight 
doors, such methods are impossible, and other means 
of succoring those in need of assistance must be de- 
vised by the surgeons. Again, the position of the sur- 
geon will be one of much greater personal danger 
than was formerly the case ; he will not be able to fix 
upon a particular spot where he can perform his neces- 
sary duties, but must be wholly guided by cireum- 
stances and must choose a sheltered place in the ship 
anywhere most convenient. His equipment and the 
means of transporting the wounded must be of the 
simplest. 

But the question of how most efficiently to care for 
the wounded after the engagement is perhaps more 
important than during the action itself. It will be 
impossible to give them the needed care and treatment 
on the ship itself, and in many instances the distance 
from land will be too great for the service of a hospital 
to be available. It would appear therefore that an 
ambulance ship should satisfactorily supply this want. 
The suggestion that an ambulance ship should ac- 











company every fleet on active service was first made 


am a 


m1) 





409 








by Dr. J. Rufus Tryon, formerly Surgeon-General of 
the Navy. 

Dr. Van Reypen, the present Surgeon-General, read 
a paper strongly urging its adoption at the Moscow 
international medical congress, in which he submitted 
plans of such aship. These areas follows: ‘The ves- 
sel as designed will be three thousand five hundred 
and fifty tons displacement ; two hundred and seventy- 
five feet on the load line and three hundred feet ove 








BUNKER DOOR UNDER A HEAD OF WATER 
JUST BEFORE OPENING. 


all; with twin screws and a speed of fourteen ‘knots ; 
fifty feet beam, a. i drawing eighteen: feet; a coal 
capacity of four hundred and fifty tons, giving eighteen 
days’ steaming at ten knots. The water tanks will 
hold nine thousand gallons. The ship will carry four 
steam launches and four barges, each barge arranged 
with a flying floor between the thwarts, so as conveni- 
ently to carry twelve cots on the floor. There will be 
beds for two hundred and seventy-four and hammock 
space for eighty-six, state-rooms for eight disabled 
officers and cot space fortwelve. The forward ward on 





| and twelve nurses. 
i) on the berth deck is the operating room, eighteen by 

i] twenty-one feet. 
i light and by air ports above the deck. 
” as the action is over, a launch should tow its barge 


i to act on this suggestion, and 
i} Cromwell liner Creole, which is being a 
possible converted into a floating hospital in the New- 
port News shipyard. This vessel is intended to ac- 


the upper deck has been left with only one tier of berths 
for a ward of isolation or to accommodate more serious 


eases. The vessel can comfortably accommodate three 
bundred and thirty sick or wounded men, with suffi- 
cient berthing space for the crew of the vessel. There 
are quarters for four medical men, two apothecaries, 


Near the center of the ship 


It is well lighted by a large sky- 
As soon 


alongside a vessel that has been in action, the wounded 
should be hoisted out and into the barge, and it should 
then steam away with all dispatch to the ambulance 


ship, unload its human freight, and speed away again 
| on its mission of humanity.” 


The naval authorities have, it is announced, decided 
have purchased the 
quickly as 


i} company the North Atlantic squadron now off Key 


| 
stm mt 
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i 
track is secured permanently to the door, and the }’/\)))’) 


wedge bar rides with the door throughout its travel, |) 


except during the short tightening interval at the clos- |) 


ing end of the stroke, within which the wedge bar is 


held stationary on the guide, thus causing relative f) 


movement between the wedge track and wedge bar ou | 
the rollers. This movement presses tue wedge bar out 


against the guide lip, and the wedge track, with the [ 


door and seating strip, in against the seat. 

The doors are of \{-inch steel plate with 24-inch by 
24-inch by 3g-inch vertical steel angle stiffeners at side 
and with manganese bronze plowshare and top tight- 
ener castings stiffening, respectively, the bottom and’ 
top edges of plate; the seating strips at top and bot- 
tom are of steel 3g inch thick; the side seating strips, 
wedge tracks and wedge bars are of naval brass with 
Tobin bronze rollers 14% inch diam. by 14g inch long. 
The interlocking toes, pins, and rollers are of steel, 
with adjustable manganese bronze stop-plates and 
fish-plate brackets. The wedges set in the plowshare 
are of steel, removable, and all parts of the door are 
serewed together throughout in such a manner that 
corrosion cannot affect the screws and so that any 
part may be renewed without injuring any other part. 
It should be noticed that the side edges of the door, 






























il) West, and her speed will enable her to keep up with 
| the fleet. 





- ee 

** Vrvos voco, mortuos plango.” The great bell from 
which Schiller took his motto for the * Lied von der 
Glocke” will shortly belong to the voices of the past, 
says The Pall Mall Gazette. This is the bell of the 
Minster, at Schaffhausen. It was cast at Bale in 1486, 


| though in this century the families and guilds which 
supplied the great belfries of Europe were at Nurem- 
berg, Augsburg, and in Holijand, while the Klinge or 
Klinghe family in Northwest Germany gave their 
name to the domestic bell wherever the Genrnan lan- 
guage is spoken. 
originally a passing bell, and it has toiled its own pass- 
ing for more than a century. 
broke away more than a hundred years ago, and a new 
and dangerous crack was revealed !ast year. 
sake of its historic past it was treated with all possible 
care. 
heard only on Sunday in summer. 
melted with the four other bells of the miunster, anda 
new peal will take its place. 
Switzerland is the silver bell in the minster at Berne. 
It rang “for the service of God, the festivals of state 
and the execution of the evildoer.”. When the ferces of 
the young French republic captured Berne in 1798, the 
citizens painted it a funereal black, and under this dis- 
guise it escaped from the rapacity of the Gaul. 


The Glocke von Schaffhausen was 
A piece of the metal 
For the 


It was covered up in winter and its voice was 
Now it is to be 


Another histwric bell in 


- 
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A By-product of Iron Making, Carbolite is simple and inexpensive, and it is equally 
BY WILLIAM GILBERT IRWIN. adapted to use in isolated places or to supply the larg- 

‘ reeent prodacts of this|est cities, For individual use generators are built 
inventive age is the discover) s method for the util-| which operate automatically. When the lighis are 
ition of iron slag which has recently been made by a/| burning, the machine makes gas; when they are out, 


One of the most importa 





Chieago iron worker. The product of the new discov- 
ery is calied ecarbolite. It is a combination of carbon, 
calcium, aluminum and silicon, and from it is produced 
ethylene gas, which 18 a great liuprovement over acety- 
lene. It is now generally believed that the manufac- 


the machine and the consumption of carbolite stops. 
The generators are simple and inexpensive. Any ordi- 
pary person may operate and afford one. For auto- 
matic town plants the cost is many times less than 
those now in general use. The cost of piping is less 





ture of carbolite, which is to be begun in a very short 


and the maintenance of the plant is nominal. It is 


time, will revolationize the manufactare of iron. | equally practicable to light individual blocks or buiid- 
he reduction of the slag into carbolite reduced the! ings. 
waste iron to the state of a by-product, from which! The construction of a carbolite plant is almost iden- 
ethylene gas ean be produced at a cost 50 per cent | tical with that of the Bessemer portion of a steel plant. 
wt of acetylene, and for all purposes the| The converters handle threé or more tons at a single 
former is greatly superior | charge. The production of carbolite under the most 

The waste in the processes of iron manufacturing is | favorable cireamstances will be in connection with the 
enormous. For every ton of pig iron produced no less | manufacture of pig iron or coke. In a combined plant 
than 13,000 pounds of substance goes to waste. Using | not only can the slag of the blast ‘furnace be utilized 
an ore containing 50 per cent of metallic iron, the waste | and made valuable, but the immense value of gases 
from the furnaces, converters and coke ovens, together 
with the now wasted sensible heat, could all be trans- 


under the « 


and production would be about as follows : 


Conanmptiot Prodaction. 
4,000 pounds iroo ore 2,000 pounds pig iron. formed into mechanical energy ample to provide power 
1,100 imestone, 1500“  alag. for all requirements without the expenditure of a penny 
| ee 12,100 “ gas. for fuel 


15,600 15,000 It is estimated that a 150-ton a day carbolite plant 
For every ton of pig iron obtained there is a waste in| will cost $150,000. The cost of operating the plant and 
slag of three-quarters of a ton. This is not only a| producing the carbolite is estimated at $1.75 per ton. 
but ite removal from the blast furnace | But placing the cost of the product at $10 per ton, and 
is expensive, and this greatly increases the cost of pro-| crediting to the blast furnace $8.25 of this amount for 
ducing the pig iron. While this slag product has in| slag, waste gases and heat, the product is remarkably 
some cases been used to adulterate the cheaper grades ‘cheap. The annual output of such a plant would be 
of cement and to manufacture mineral wool, its use| 45,000 tons, and at this rate this product would repre- 
has as yet been exceedingly limited. Its principal use| sent a value of $450,000. The cost of packing the pro- 
has been as railroad ballast and in steel working, but| duct, office expenses and depreciation of the plant 
e income from these sources has searcely justified the | could not exceed $150,000, which would leave a net 
handling of the material | profit of $300,000 annually. Through the adoption of 
In the new ly liscovered fuel process this slag is com- this new process, which utilizes the waste products of 
bined with carbonaceous material, such as coke, and | iron manufacturing, the cost of pig iron will be reduced 
thus the new product is obtained. In bringing ear-|fally one-half. Based on the output of iron for 1897— 
~bolite into contaet with water or other liquid, a gas is| being nearly 10,000,000 tons—it would mean a saving of 
instantly generated which, when used in suitable burn- upward of $40,000,000. The use of carbolite gas for 
ers, gives a beautiful white flame of great steadiness | heat and power purposes is unlimited, and this new 
and remarkable luminosity. The processes of the pro-| product is almost certain to revolutionize many im- 
duction of this new fuel product are as follows: Slag | portant manufacturing industries. 
being a combination of all the non-volatile substances From the new product either heat or power can be 
contained in the charge except iron, and being lighter| produced at one-tenth the present cost, Aleohol or 
than smelted iron, floats on the top and is drawn off| ether can be thus produced in quantity, and in the 
through an aperture in the furnace, placed at the/ processes carbonic gas is obtained. The most modern 
upper line of the molten iron, into suitable receivers, | use of the latter is in extinguishing fires on shipboard. 
so constructed as to contain a very great amount of | It is produced in such quantities that it is confined in 
heat. Being at a very high temperature, it is almost | pipes, and, under pressure, it could easily be conveyed 
as finid as water, and by means of great ladles, ope- through buildings for fire-extinguishing purposes. It 
rated by hydraulic power. is passed from receivers into | could likewise be used for refrigeration, and would 
converters, similar to those used for the manufacture thus do away with ice boxes. Houses could be cooled 
of Bessemer steel. Except that their tops are some-| in the same way in which they are heated with steam. 
what closed, the opening being much smaller than | This latest product of electro-chemistry and electro- 
their central diameter, these converters may be likened | metallurgy, which is really a process for the utilization 
to great elongated iron kettles, hung on iron shafts or| of the by-products of iron making, is destined to work 
trunnions leading to and connecting with a number of wonders, and the near future is certain to see its fur- 


waste product 


stall tabes which perforate the bottom of the con- 
verter. These pipes are so arranged that finely crushed | 
coke ean be fed into and foreed through them. 

Before the slag is poured into the converter, a strong | 
gas blast is foreed through the pipes to keep the molten 
iuass from running into and filling them up. As soon, 
however, as the slag is poured into the converter, the 
pulverized coke is fed into the pipes, and by the blast | 
is carried through and foreed into the molten mass. 
This is continued antil the mass is thoroughly impreg- 
nated with coke. To insure a uniform mixture, the 
converter is tipped backward and forward as desired, 
thus increasing the agitation, and when the mixture is 
complete, the converter is turned on the shaft so as to 
cause the mass to flow between the series of carbon 
fans or electrodes, which serve to introduce a powerful 
electric current. Coke being an excellent conductor of 
electricity, while the slag is a resistant, the result is 
that the particies of slag, in connection with the parti- 
eles of coke, form innumerable miniature electric ares, 
producing an immense heat within the mixture. In 
the course of about twenty minates the mass becomes 
so superheated. that the slag is deoxidized and becomes 
fused with the coke. When this fusion is effected, the 
material is finished. it is then poured into moulds of 
any desired size or shape, and when cooled it is of a 
erystalline formation and has a metallic glitter. It is 
nearly twice as heavy as coal. 

This product can be kept independently or trans- 
ported without diffienlty. Protected by wood-jacketed 
tin cans from water and air moisture, it can be kept as 
a common article of merchandise and supplied to the 
consamer with much less diffieulty than ordinary illu- 
ininating oil. Each pound of good earbolite will pro- 
duce five eubic feet of gas, and each cubic foot ie equal 
to fifteen feet of ordinary coal or water gas. By a little 
calculation it will be readily seen that at $50 per ton, 
or 2'¢ cents per pound, 35 cents worth will produce as 
much light as one thousand feet of ordinary gas cost- 


ther exploitation and development. 





| whe New Transatlantic Mail Steamer ‘“ Kaiser 


Friedrich,” 

With the arrival at New York last week of the 
‘‘ Kaiser Friedrich,” the latest addition to the magnifi- 
cent fleet of the North German Lloyd Steamship Com- 
pany, one more of the remarkable vessels which have 
made the transatlantic service the most distinguished 
in the world commences her active service between 
the new and the old world. 

She is in many respects a sister ship of the “‘ Kaiser 
Wilhelm der Grosse,” which was fully illustrated and 
described in these columns at the time of her maiden 
voyage. (See SCIENTIFIC AMERICAN of June 19, 1897, 
and October 9, 1897.) 

The new ship has a gross tonnage of 12,000 tons, with 
displacement of 17,000 tons on a draught of 28 feet. She 
is 600 feet long, or 49 feet less than the “‘ Kaiser Wil- 
helm,” 64 feet in beam, and 41 feet in moulded depth. 
Both the ships and the engines were built at the yard 
of Mr. F. Sehichau, at Elbing. The engines are of the 
quadruple expansion type and consist of five cylinders 
acting on three eranks. High pressure cylinders are 
43\¢4 inches in diameter, the intermediates 644 and 
9244 inches re:pectively, and the two low pressure 
eylinders are es;ch 9844 inches in diameter. The indi- 
eated horse povier is 25,000. The bronze propellers are 
three-bladed atid 20 feet 4 inches in diameter. Nickel 
steel is used for the cranks and propeller shaft. With a 
view to reducing vibration, and incidentally assisting in 
the trimming of the vessel, the engines are located amid- 
ships, and not, as is usual in an ocean liner, in the 
after part of the vessel. As a result of this arrange- 
ment, it has been necessary to place one of the boiler 
compartments aft of the engine room. Steam is sup- 
plied by nine cylindrical double-ended boilers and one 
single-ended boiler, the whole being arranged in three 
groups, each in a separate watertight compartment. 


ing $1. The same amonnat of light produced by the| The total heating surface is 73,000 square feet. The 
16 candle power electric lamps, at one cent per hour, 


working pressure is 225 pounds to the square inch, and 





would cost $2. 





Howden's system of forced draught is employed. As 
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to the all-important question of speed, although the 
new ship did not distinguish herself from her maiden 
trip, falling considerably below the record of the 
“ Kaiser Wilhelm,” it is expected when her engines are 
settled down to work she will reduce existing records 
for the transatlantic trip about half a dozen hours. 
Some promise of this is given by the fact that on the 
run from Bremerhaven to Southampton she main- 
tained an average speed of 2114 knots per hour. 


~—_ 
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Valuable Hints to Manufacturers and Exporters. 

Commercial missions must bring large results to 
nations who take intelligent methods to ascertain the 
needs of the world’s markets and adjust their manu- 
factures to the demands of distant peoples. Our 
chambers of commerce, says the English »Consular 
Journal, might have been much more active in this 
respect, and it is unfortunate for British trade that 
their inaction has not been shared by chambers in 
other countries. In order that we may enlarge our 
foreign trade, it is of the first importance that our 
mannfacturers should know not only what suits British 
tastes and prejudices, but what our customers like 
and will have. Closely allied to the previous grounds 
of the success of fureign producers is the question of 
packing, as to which there is a general consensus of 
opinion that our foreign competitors, and in particular 
perhaps the United States, take much more trouble 
than we do. The following instance was recently 
cited: Hong-Kong—Candles. British makers ab- 
solately decline to alter their system of packing to that 
adopted by Continental markets ; consequently, they 
have lost the whole trade. The personal factors which 
enter into successful competition must not be ignored. 
It is important that our manufacturers of textile 
fabrics should know what are the desires or prejudices 
of purchasers in the different markets of the world, as 
regards quality, weight, sizing, dressing and the finish 
which will often sell low-priced goods : preferred lengths 
aud widths ; and the manner of putting up and pack- 
ing, freight charges, ete. An unfortunate trade mark 
will often doom an otherwise desirable product to fail- 
ure. This is particularly true in China. 

Mr. Gardner, the British consul at Amoy, reporting 
on this subject last autumn, said: “It has not un- 
frequently occurred that the sale of foreign goods has 
been greatly crippled by having some label placed 
upon it that was offensive to Chinese superstition or 
tastes. Many colors have peculiar recognition by the 
people ; some offend their tastes and others their super- 
stitions. Some are all right on some kinds of goods 
and all wrong on others. The Chinese will often buy 
biscuits, needles, thread, matches, soap, medicine, 
scent, sweets, etc., for the sake of getting a lucky 
label. Some colors and combinations of colors are 
to the Chinese unlucky.” Mr. Gardner at the same 
time furnished us with some four hundrec designs for 
trade marks and labels which, in his judgment, would 
be popular with the Chinese people. Many of these 
designs we have already discussed, and we are now in 
receipt of further important particulars from a consul 
in China. 

It must be remembered that Chinese art is very 
peculiar, and a tiger as ordinarily represented by 
foreign artists would not meet with favor with these 
people. It must be a tiger according to Chinese 
imagination and art, of unreasonable length of body 
or bigness of head or curve of tail, and impossible 
attitudes. On a popular Japanese match box is dis- 
played a monkey standing on its front feet, head nearly 
touching the ground, with hind feet up in the air, and 
tail whipping the skies. The grotesque, and even hide- 
ous to the British mind, tickles the fancy of the dwell- 
ers in Far Cathay. No description can supply ade- 
quate information to an engraver or colorer by which he 
couid produce the real thing, and any departure from 
the Chinese fancy in such things would brand the 
goods at once as the product of a “ foreign devil,” and 
doom it to defeat. A Chinese dragon differs from a 
Japanese dragen in its contortions. A royal dragon 
must have five claws, while the plebeian beast has 
only four. A stork must always stand on one leg, or, 
flying, must present an enormous spread of wings and 
trailing long legs. All Japanese birds, when flying, 
must have a tendency downward, never up or on a 
straight course. Toa Japanese nothing is preferable 
to the representation of snow-capped, sacred Fusiyama, 
as seen on nearly all Japanese fans, screens, ete. 

Statistics as to Bombardments. 

The editor of Le Journal des Débats, of Paris, has col- 
lected some official statistics to prove that a bombard- 
ment is not such a terrible thing after all. In 1870-71 
the bombardment of Belfort lasted seventy-three 
days, during which 99,458 projectiles fell within the 
city and there were but sixty victims killed or fatally 
wounded. At Strasburg, during the siege of thirty- 
eight days, the Germans fired upon the city, mostly at 
close range, 198,722 shells, with a record of only 300 vie- 
tims. Finally, at Paris, where the bombardment 
lasted only twenty-three days, 10,000 siege shells were 








thrown, killing and wounding 107 persons. 
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RECENTLY PATENTED INVENTIONS. 
Bicycle Imprevements, 


TrrE.—Herman A. Fonteine, Auburn, 
N.Y. The improvement of this inventor consists in 
providing a wheel-rim with a number of pneumatic bulbs 
projecting outwardly, the buibs being in communication 
with one another, so that they may be simultaneously 
inflated and defiated. The bulbs are independently mov- 
able, so that if one of them should be punctured, it can be 
removed and fitted with an interior skin or film of fabric. 
It can then be replaced and the series of bulbs may be 
again inflated by the usual means. 

BicycLE.—Albert 8. Weaver, Hamil- 
ton, Canada. The purpose of this invention is to previde 
a bicycle which is arranged for carrying & number of per- 
eons, the seats for whom are mounted in pairs, one be- 
hind the other. Each person has a separate pedaling 
device and is enabled to steer the bicycle. The bicycle ws 
provided with a front frame extending transversely and 
having side arms and top and bottom cross-arms connect- 
ing the side arms. A center brace is located between and 
‘qrallel with the side arms and connects the top and bot- 
tom crose-arios. A brace connects the center-brace with 
the upper part of the steering head for the front wheel. 
Braces connect the steering head with the bottom cross- 
arm at each side of the center brace. A saddle and 
pedaling device are carried xt each side cf the frame. 
Saddles and pedaling devices are also carried in front of 
the bicycle and over the rear wheel. 





“Kechanical Devices. 


Vorrne Macutne.—Andrew H. Hart, 
Winchester, Ky. This voting machine comprises a case, 
a delivery-roller and a take-up roller mounted in the 
ease and 2 numbered tape extending between the rollers. 
A block is movable in a slot in the top of the case, and a 
dog is mounted to swing on the block. When the voter 
has finished voting, the election officer pushes the block 
forward so as to impart motion to the take-up roller, 
moving the tape through the space from one nameral to 
another, the numerals indicating the total number of 
votes registered. The dog mentioned is adapted to en- 
gage with ratchet teeth formed in a flange of the take-ap 
roler. From the block, a resilient detent-strip extends 
and has a hook end, a rod over which the hook is de- 
signed to engage and means for lifting the detent from 
the rod. This mechanism is all controlled by the block. 
The detent prevents the voter from voting twice and also 
prevents repeating. 


GRAIN-SEPARATOR.—Jacob F. Koch, 
New Athens, Ill. This invention consists chiefly of a straw- 
conveying mechanism elevated over the separating pans to 
carry the straw bodily clear of the pans and independent- 
ly of chaff and grain. The apparatus is provided with a 
thrashing cylinder and concave. A vibrating separating 
pan is located below the cylinder and concave, the sepa- 
rating pan receiving the straw and grain from the cylinder 
and concave. A vibrating lifting rack is located in the 
rear of the point on the separating pan, which point first 
receives the straw and grain, and serves to raise the straw 
end other coarse materia) from the separating pan. An 
elevated straw currier is located over the separating-pan 
and receives the straw from the lifting-rack. 


ARTIFICIAL FLOWER CRIMPING Ma- 
cutnz.—Lucien Ebert, New York city. This machine 
for crimping and goffering fabric-blanks is provided with 
a fixed bar, a pivoted bar adapted to sewing toward and 
from the fixed bar to hold the blanks between the bars, 
and heads mounted to slide on the bars to press the 
blanks endwise. Means are provided for imparting a 
swinging motion to the pivoted bar and an adjusting de- 
vice regulates the position of the movable bar relatively 
to the fixed bar. 

STREET-SWEEPER.—Alvin Browa, Au- 
rora, Ill, The street-sweeper of this inventor is provided 
with a casing and an endless traveling brash-belt running 
on front and rear sprocket wheels. The shaft of the 
front wheels projects throngh the slotted sides of the 

s Frame-bars extend along the sides of the casing 
ind have a lengthwise slot. Brackets are connected with 
the shaft ends and have a projecting portion or rib that 
sliies in the slote of the bars. A screw-bolt werks hori- 
zontaily in a threaded lug on the bars and is connected 
with the bracket for adjusting the brush higher or lower. 
\n inclined pan or chute is arranged beneath the brush 
and receives the dust or dirt. Means are provided for 
aljosting the pan to the brash. 


POTATO-PLANTER.—John A. Cooper, 
Summit, Ia, This potato-planter, designed to distribute 
seeds automatically and to plant one or two rows, is pro- 
vided with a hopper around which a seed-receiving re- 
ceptacle revolves. Stationary strippers are carried by the 
receptacle and pickers also carried by the receptacle 
have movement to and from the strippers. Means are 
provided for operating the strippers so that the tines of the 
pickers may pick up the seed potatoes from the bottom 
of the receiver. The seed receptacle is provided with 
openings between the sections at which the strippers and 
pickers are located. Platforms adjustably supported from 
the hopper control the distribution of the seed and levers 
ure connected to the pl.tforms to raise and lower them. 
Cleaning-blades have vertical movement in the bottom 
of - seed-receptacle and travel on an undulating 
trac 





Engineering Appliances. 


STkAM BorLeR AND FuRNACE.—Will- 
tam Hopkine, Dubuque, Ia. The boiler of this inventor 
is provided with tubular fire-chambers, each having an 
annular water space extending throughout the length of 
the furnace and connecting the water-space near each 
end of the furnace, and boiler with the shell of the latter, 
so as to insure a rapid, continuous water-circulation. The 
‘ubular fire-chamber or furnace is provided with a corru- 
gated 1uterior cylindrical fire wall. held concentric within 
the exterior shell of the furnace, thereby affording an an- 
nular water-space around the fire-wall, which is to be 
branch-connected by thimbles or like means, with the 
water space in the boiler to establish free water-cireula- 
ion between the water-holding compartment of the far- 
nace and the water-space of the boiler. Means are pro- 
vided for raising the temperature of the water before 
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Scientific American, 


BortER.—Benjamin P. Emery, Kenne-| Booksuxptne. — Joshua R. Wales, | 
bunk, Me. This boiler i* provided with a fire-box sur- ‘ Marlborongh, Mass. In this invention, a strip of fabric 
rounded by a water-jacket. A casing incloses the upper | constituting the back-binding has transversely separated 





Wusiness and Wersonal. 


portion of the fire-box and the boiler is located in the 
upper portion of the casing. A coil of pipe extends 
around the sides of the fire-box and around its rear end 
aud communicates with the water-jacket. Stand-pipes 
are located at each side of the fire-box and extend up- 
wardly to and communicate with the boiler. The stand 
pipes also communicate with the water-jacket, and coils 
of pipe are located between the boiler and the fire-box, 
and also between the stand pipes, the coile communicat- 
ing with the water-jacket and with the poiler. 


Moror.—Francis A. Brennan, Brock- 
ville, Canada, The motor of this inventor consists prin- 
cipally of a hollow cone, connected with the crank arm 
of the main shaft, a cone of flexible material and united 
at its base with the base of the hollow cone, and a fixed 
connection with the apex of the flexible cone for the 
inlet and exhaust of the motive agent to and from the 
cones. 





Miscellaneous Inventions, 


RAILWAY-RAIL Trg. —- Edward R. Stiles, 
Decatur, Ill, The purpose of this invention is to pro- 
vide a rail which will not creep, and to provide a bed for 
the rail which is designed to denaden the sound. The 
blocks upen which the rails rest fit into a channel-bar, 
each block having the lower portion of its cuter end in- 
clined upwardly and outwardly and its inner end inclined 
from top to bottom. Shoes are secured on the chan- 
nei bar and have an inclined face resting against 
the outer inclined portion of the block. Bolts extend 
through the blocks and bottom of the channel-bar. 


WiRE-FENCING TooL,—James R 
Smith, Jefferson, Ala. This wire tool has a staff and 


staff, each plate having a hook thereon. 
one plate has a recess therein capable of receiving the 
wire and of holding the wire to permit its stretching. The 


handle it. 


CUTTER AND HOLDER FOR FRUIT AND 
Fiowers.—William W. Crockett, Falis City, Neb. This 
invention consists principally of a pair of jaws adapted 
to be moved toward and from each other, and a cutter on 
one of the jaws having its edge operating in conjunction 
with the top edge of the other jaw to cut the stem of the 
fruit, flower or like article before clamping it upon far- 
ther closing the jaws. 


OrGAN.—John E. Davis, Washington, 
N.J. The purpose of the inventor is to provide means 
whereby a proper actuating of the swells, mutes, coup- 
lers and like parts is obtained without binding and andue 
friction of the moving parts cansed by latera) motion 
and shrinkage. The organ is provided with a lever 
formed with a pivot portion and arms extending there- 
from and at angles to one another. Oneof the arms has 
a bent portion extending parallel and in alignment with 
the pivot portion and arranged for connection with the 
actuating part. The other arm is formed with a bend 
by which it is brought in line with the center of the pivot 
portion, the jatter arm being arranged for connection 
with the part to be actuated. 


GARMENT HANGER. -- Thomas G. 
Owen, Newport, R. I. This garment-hanger has a body 
to which a bracket is fixed and is provided with a for- 
wardly projecting hook. The bracket also has a for- 
wardly and upwardly projecting hook. Both hooks are 
adapted to carry garments, and the forwardly and up- 
wardly projecting hook is provided with a wall inclined 
toward the body, so that a cleat may be forced between 
the bod) and the wali. 


Disu-DRAINER.—Marie L. Perrottet, 


is provided not only for draining dishes, but for holding 


injured by falling on one another. Folding shelves are 
also provided for the drainer which are adapted to re- 
ceive knives, forks and small dishes. These shelves 
may be carried close to the body of the drainer when 


anyone of them may be folded upon the body of the 


a reservoir forming part of the device. 


Lock — Georges L. E. Pétorin, San 
Francisco, Cal. The purpose of this inventor is to pro- 
vide a lock which may be cheaply manufactured. The 


spring-pressed locking yoke. 
body has an interlocking engagement with the bolt and 
the other portion extends to within a short distance of 
the key-hole. The key engages the yoke to free the 
bolt and then the bolt so as to throw it. 


Baa-CLosuRE.—Archia L. Ross, New 
York city. This inventor has provided a bag to be used 
for receiving ashes, papers and refuse, which may be 
easily suspended, beld open and hermetically closed. 
The bag-closure comprises a frame having two spring- 
metal members pivotally connected with each other. 
One member is provided near its middle with a pivoted 
loop and the other with a transversely extending catch 
having a shoulder adapted to snap under the other 
frame member, between the members of the loop, to 
lock them and keep the frame in closed position. A 
cord packing is arranged on the inside of the frame and 
follows the line of the members thereof, so that when 
the bag 1s closed the packing hermetically seals the 
mouth of the bag. 

CavL-Box SysteM.—Edgar E. Salis- 


bury and Albert E. Dean, Tacoma, Wash. These invent- 
ors have provided a call-box system in which telephones 


two plates re«pectively engaging opposite edges of the 
The hook of 


other hook is capable of receiving the wire so as to 


New York city. With this apparatus, a simple method | 


them in such position as to prevent them from becoming | 


the apparatus is not in use, thus permitting it to be stored | 
in a small space. The shelves are so constructed that | 


drainer out of the way. The drippings are conducted to | 


lock comprises a double throw-bolt and a pivoted and | 
One portion of the yoke | 


| portions or tongues which are secured on the covers and 

body of the book. Tapes are arranged within the bind- 
ing, are passed through longitudinal slits in the tongues 
and are glued down on the tongues. 


BARRICADE ALARM FOR Doors.— 
| George D. Winters, Reno, Nev. The alarm of this in- 
ventor is of such nature that when a door is partially 
opened the alarm will be immediately sounded when 
set. The alarm is provided with a strut-bar having at 
| its upper end a sliding connection with the door and an 
alarm mechanism supported on the door and including a 

trip-bar arranged for operation by the upper end of the 
strut bar. 





EaG-CARRIER.—Charles Goetz, Viola, | 


Idaho. This carrier is composed of a cruciform base. 
| four vertical posts set in the end portions thereof 
| having holes to receive the posts and provided with a 

large central opening for the reception and support of an 
| eag-basket. the upper portions of the posts projecting a 


considerable distance above the platform. 


| GatEK-Hiner. — John R. Haldeman, 

Springfield, Mo. The gate forming the subject of this 
invention is constructed in the usual manner and is sup- 
ported and slides on flanged rollers which are journaled 
on the face of a vertical bar pivoted to a post. The 
arrangement of the pivots whereby the bar is attaced 
to the post prevents the bar from swinging by mere 
friction of the gate.bars with the rollers, as the gate is 
slid back and forth. 


RAILWAY SIGNALING AND SWITCHING 
Arparatvs.—John D. Taylor, Chillicothe, O. The pur- 
pose of this invention is to construct an interlocking or 
controlling apparatus having means for preventing a 
lever changing its position in either direction before the 
truck-switch has made its complete movement. The 
signal-operating mechanism is provided with two sema- 
phores or signals. A reversible electric motor operates 
the signals and a clutch mechanism on the shaft of the 
motor selects either one or the other signal, depending 
on the direction of rotation of the motor. A polarized 
pole-changing relay determines the direction of the crr- 
rent through the motor-armature. A two-position cir- 
cuit closer is attached to each of the two signal operating 
levers, one for each signal. These circuit closers act 
conjointly to control the circuit through the polarized 
relay and severally to control circuits through the motor, 
A generator and electrical connections are also provided. 
The switching apparatus comprises a series of operating 
levers, primary and secondary locking bars, connections 
between the primary bars and levers, yielding connec- 
tions between the primary and secondary bars, holding 
latches for the secondary bars and electrical means for 
releasing the latches. 


Mop-WRINGER FOR PaAILs. — Frank 
Trimble, Greensburg, Inc. 
this inventor may be conveniently wrang without the use 
of the hands. The mop-wringing attachment comprises 
a section arranged for attachment to a pail, and a pivoted 
section, both sections being provided with rollers at 
their inner edges. Means for locking the two sections 
together when the mop is to be drawn from the pail 
are provided. 


Grain-Spovutr. — Albert D. Bellinger, 
West Superior, Wis. The purpose of this invention is 
to provide an easily manipulated spout which can direct 
grain to any part of a boat and which may be quickly 
lengthened and shortened at will, The spout comprises 
two telescopic sections, One of these sections is longi- 


tudinally slotted at the top and adapted to slide on the 


| other section. An arm extends from the lower end of 
the upper section through the slot. Means are provided 
for moving the movable section on the other section. 


COMPOSITION FOR REMOVING BOILER 
InorusTaTions. — George Linde, Omaha, Neb. This 
composition, designed to remove the scales in boilers 
consists of gallie powder, sal-ammoniac, soda, salt, 
acetic acid, catechu and Irish moas. It is claimed that 
|a small quantity of the composition introduced from 
time to time suffices to keep the boiler completely free 
of all incrustations. 


CARRIAGE-StKp. — William F. Hop- 
kins, Caruthersville, Mo. The object of this inventor is 
| to provide a carriage step which will readily turn to one 
| side or move upward when coming in contact with or 
passing “ver a stump or other obstruction. The step is 
provided with a fixed rod having a lateral projection. A 
shank is formed with two downwardly inclined cam 


| encircled by coiled springs, and a horizontal platform | 


The mop provided for by | 


surfaces approaching each other at their adjacent ends. | °f ‘ime. 


The charge for insertiom under this head is One Dollar a 
line for each inser.on, about eight words to a line, 
Advertisements must .¢ yrcessed at publication office 
as early as Thuceday m:.1-xg to appear im the follow- 


‘atalogue free. 


Marine lron Works. Chicag 
“DU. 8.” Metal Polish. 
Gasoline Brazing Forge, Turner %:~6s Works, Chicago 
Yankee Notions. Waterbury But». %o., Waterbd'y, Ct. 


indian.,.901's. Samples free. 


Handle & Spoke Mchy. Cber Lathe ‘'o.,Chagrin Falls,0. 
wend for cat’¢. 
Imp. pat. Car Fender for sale. , 6 24 PL, Bkn. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Met«' Machinery. 


Schwaab Stamp & Seal Co., Milwauke-: 


Joins: 





Improved Bicycle Machinery of every -‘escriptica. 
| The Garvin Machine Co., Spring and Varick &*., N. Y. 
Gasoline Engines and Launches. Free ce’ alogue. 

Geo. H. Gere Yacht and Launch Works, Grand Kopids, 
Mich. 

The celebrated “ Hornaby-Akroyd” Patent Safety Ov! 
| Engine is built by the De La Vergne Refrigerating Ma- 
| chine Company. Foot of Kast 138th Street, New York. 
The best book for electricians and beginners in elec- 
| tricity is ** Experimental Science,” by Geo. M. Hopkina. 
By mail, #4. Munn & Co., publishers, #1 Broadway, N. Y. 


S? Send for new and complete catalogue of Scientific 
| and other Books for sale by Mann & Co., 41 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany ail letters 
or no attention will be paid thereto. Thie 1s for ow 
information and not for publication 

| References to former articlee or answere shou! 

} give aate of paper and page or number of question 

tmquiries not answered in reasonable time shoul: 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, ana 
though we endeavor to reply to all either by letter 
or in this Gepartment. each murt take hie turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same 

Special Written Information on matvere of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
two may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. : 
| sthorate sent for examination shonld be distinctly 

| marked or labeled. , 








(7454) H M. P. says: 1. In the table of 


United States ordnance, ai the end of the NAVAL Suppie- 
| mENT, I notice that, in the firet column, it says, for ex- 
ample: “6 in. B. L. R. Mark III, of 40 calibers." Will 
| you please explain to me, either by letter or in the 
|**Notes and Queries” of the Screntiric American, 
| what “Mark ITI” and also “‘of 40 calibers” mean, and why 
the different ‘** Marks” and “ calihers” change the dimen- 
sions of the gun? I do not suppose that the “ of 40 cali- 
| bers’ is the length of the gun, for in the column of 
lengths, the length of this gun is given as 21°3 feet, 
which is longer than 40 calibers. A. ** Mark III” refers 
to ashop mark, which distinguishes a particular kind of 
|gun of the same caliber. 4) calibers’’ means forty 
| times the caliber of the gun, but this again bas some 
| latitude, as, in some cases, the length of the gun is meant, 
while in other cases the length of the bore only ie con- 
sidered. 2. Will you also give me the dimensions ant 
| other particulars concerning the Canet 6 inch gun, of 
0 calibers ? A. The Canet 16-centimeter gun (6°30-inc 
of 60 calibers, is 31% feet long, weighs 8°56 tons; the 
projectile weighe 1014 Ib., the muzzle velocity is 2.953 
foot-seconds; the muzzle energy is 6°!38 foot-tons; perfo 
‘ation through wrought iron at the muzzle is 25°3. 
We are giad to note the interest which our Navy Sur 
| PLEMENT has awakened, and we trust before long to 
| issue a special nnmber, dealing with ordnance and armor 


including powders. 


| (7455) C. W. C. asks: What is the volt- 
| age and amperage of an ordipary 6 by 8 telegraph hat- 
tery or gravity cell? A. The voltage of a gravity cell is 
} volt, Its internal resistance under mean working con- 
d tions is 05 ohm, Its maximum current in short cir- 
cuit is the quotient of the volts by the ohms, or 2 am- 
yeres. It should not deliver this amount for any length 
In the telegraph, the external] resistance is 





} 





‘The shank is mounted to slide and turn on the rod with large, and the current used ts a very small fraction of an 


the cam-surfaces above the projection and in engage- 

ment with it. By this means the shank will be rotated 
with longitudinal movement, A foot-piece is attached 
| to the shank to press the latter against the projection. 





Designs. 


| Prpr.—Julias Becker, New York city. 
This design consists in forming the stem so as to simnu- 
late the appearance of a war-vessel. The bowl rests 

' upon the war-vessel and the mouthpiece is a continua- 
tion of the vessel. 


BorrLE.--George Miller, Jersey City, 
'N. J. The leading feature of this design consists in 
| forming the upper part of the body of a bottle like a 
|dome. A base and a tapered longitudinally-paneled 
| section between the dome and the hase complete the de- 
sign. 

CREAM-SEPARATOR. —Arthur C. Web- 
ber, Knowlesville, N. Y. This design consists in a box, 





ot 


are used, which makes use of a permanently magn d 
circuit bat employing no local battery. The purpose of 
the invention is to cut the primary circuit of a coil with- 
in which the transmitter is located, in and out of the 
main-line circuit, when either in use or not in use with- 
out disturbing the secondary which is the local circuit. 
Means are also provided whereby the hanging up of the 
receiver indicates that the subscriber has finished his 





entering the boiler, 





approxi ly rectangular in shape. and having a hop- 
per-shaped bottom inclined longitadinally and in an 
upward direction from the front end of the box w the 
rear end. The box is mounted on lege and has a cover at 
the top. 

Norr. Copies of any of these pa‘ents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 


ur pere. 

(7456) T. H. S. writes: 1 1am thinking 
of building a frame cottage and covering the outside with 
pressed metal shingles, roof and sides. I would hke to 
know if this makes a hotter house than simple frame 
sheathing. A. The chances of a colder house in winter 
wonld seem to be greater than of a hotter house in sum- 
mer. By using proper sheathing paper and having am- 
ple dead air space between outside and inside walls, the 
house may be made as comfortable as any house. 2. 
What would be the danger from lightning in such a 
dwelling, if the metal sides had proper connection with 
ground ? I presume it would be more likely to be struck 
than frame, but would it rot be practically absolutely 
safe to the inmates? A. The metal covering properiy 
grounded, and numerous wire poiute from ridge, gabies 





and chimneys will render it safe from lightning. You 
will need no separate lightning rods. 
TO INVENTORS. 
An experience of fifty years. and the pompesasiee 
of more than one hendred thevsand applications 


for patents at home and abroad, enable us to noderstand 
the laws and practice on both continents, and to possess 
anequaled facilities for procuring patents everywhere. 
A ee of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are iow, in accordance with the times and 
our extensive facilities for conducting the business, 








conversation. 


of this paper, 
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Acid sulfates of soda, utilising 


INVENTIONS 


THAT DATE, 


1t copies of these pateuta. ) 
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05,7 


Addit and recording apparatus 

wort n . 405, 706 
Adding machina, R. &. Kimball AU, 780 
Alarm. See Burglar alarm. Fire alarm. 

Aluminem sulfid, making, H. 8. Slackmore. 05.812 
Angling device, . Dempsey A 53s 
Auger and cutter, combined, L. H. Sholder 06,614 
Auger handle, A. Gannoe 05,78! 
Awning, BH. Billourg! 605, (5 
' «ie, seif oiling, B. Jassen 005, 525 
Hack pedaling brake, Hussey & Summers 6,718 
Lack pedaling brake, W. A. Leggo, Jr 605, 645 
Rall and soeket clamp, R. EB Swarts 6,527 
Basin plog thimble, F. §. Chase 405,813 
Basket, T. B. Johnson 06,675 
Battery. See Secondary battery | 
Rearing and hub, axle, J. R. Mikeseii 405,499 
Rearing, car axle, H. A. Fritz 6.517 
Rearing, car axie, F. BE. Nulsen 06, 827 
Bed bottom, J. B. Ryan 6, 0 | 
Bed. metallic, W. W. Baidwin 005,680 
Bicycle brake, D. N. Le Ballister 006,728 
Bicyecle coupling, P. T. Ripley 76,79 
Bicycle crank, J. G. Brown 6472 
Bicycle handle, removaodie, J. C. Blanchard, Jr 005,25 
Ricycie keeper R dD. iy 6,628 
Bicycle pedal cli A. L. Brice 605 5306 
Bicycle saddle a ‘ar t 605,672, 405,673 

Bicycle saddie, T. J. Kirkpatrick b, 
Bicycle seat clamp, B. 8. Seaman f 

Bicycle sprocket wheel, W. Grady 

Bicycle support, J. §. Crawford 

Bicycie support, Furley & Forsyth 
Bicycle tandem attachment, T. V. Cowden 
Billlard chalk holder K. Sieverling 
Blasting tool, combinat 1. 0. Laws 

Boat, collapsible, M. T. Reade 

Boller. See Steam boiler 

Botler farnace, water tube, A Piliat 














6,511 | 
ww cutting, J. 











Rotler tabes, cutter for trimming 
C. Morrison 
Bonding and tying, J Bennett 
Hoot or shoe, C. Bales - 08 aa 
Bottie, mactiage 605, 68 
BK n-refillable Ww UG. Webster 606501 
Bottle stopper, P. G. Hereht bony 
Rare ~+ hoider, §. C. Fredson », 43 
Mrake, A. Desbain os, ay 
iirake, J. Sandiford, Sr 605.801 
reke beam, H. B. Rebischung 0s, ‘san | 
ridge construction, J. A. Davidson 605,474 
; “nig 605, 508 
I 67M 
006, 53 
! 606,779 
irgiar alarm, d 608589 
Burial apparatas, Moore & Pugh 606,555 
al casket, §. W. Herrell 605,639 
cr. See Gas burner. Hydrocarbon burner. 
Sushing and faucet for barreis, W Rawiey 405,612 
Can cleaner. F. A. Odin 6.677 
Can side seam fusing machine, Gersant & Buatti- 
fant 
Car brake, Wickes & Ketteriy 
Car brake, trolley, A. H. Kiingler 
Car baffer equipment, railway, H. H. Sessions 
Car center bearing, railway. H. H. Sessions 
Car coupling, J. F. Ball, Jr 
Car coupling, E. B. Laughter 
Car coupi'ng, F. McTaggart 
Car coupling, Moore & Doyle 6,737 | 
Car heating apparatus, R. M. Dixon 605. 563 | 
Car or like receptacie, overhead, A. M. Acklin.... 6, 
Car wheel, J. Fairtield 606,542 
Carbon transmitter, G. W. Goss 05,575 
Carving machine, W. Rirks 06, — 
Case. See Pencil case 
Cash receiver, M. Anderson 05 561 
Cement, manu /actaring, Hi. Gallinowsky. 606.637 
Chain adjuming device, A. Pinover 06.743 | 
Churn, J Itto 06.649 
Cigar lighter, pendent. H. Giddings 6 318 
Cithern, violin or mandolin, A. Wascinaki . 05.7 764 
Clevia, G. H. Taylor 405,656 
Clip. See Bicycle pedal clip. 
Clocks, hammer for striking, W. &. Porter 05.74 
Clotnes hanger, EB. J. Deragon 6 133 
Clothes line holder, W. Koch 05007 
Combination lock, ‘ Hil 6, 787 
Combination lock, J. Reuterberg . 054 
Conveyer, A. M. Acklin 05,621 
Corn header, C. E. Ecklund 605,635 
Corn masher and cutter, J. Ebersole 006,704 
Corn popping apparatas, R. O. Stateman 617 
Coupling. See Bicycle coupling. Car cvupling. 
Frit coupling 
Curling or crimping iron support, J. H. Paige 606, 907 
Cutter See Root or sod cutter. 
otter, L. Macke 06,7 
Cutting tool, F. BE. Merriman a6. 3x2 
Cyanids, making, H. 8. Blackmore 606.404 
Cyde, cirele, EB. Branpan bere} 
( yele hand driving gear, W. Taylor 
Cycle handle bar, H. UG. Shepard 87 
lator, veginal, A. F. Holland 605, 547 
‘eplay fixtures for stores, BE. T. Palmenberg.... 06,678 
splay stand, W. M. Raker 06, 22 
hoor fastener, W. H. Plimpton €05. 809 
hoor lock, sliding, f°. G. Emerr 6.516 | 
Drawing tastrument A. Bergstrom 605.692 
Drier. See Sagar drier } 
Drying avoaratus, T. A. Edison 6,475 | 
Dr ying apparatus, A. J. Miller 06, 736 
oll. See Grain drill 
Dye, anthraquinone, Kh. FE. Schmidt 68 | 
Electric elevator, H. Cochrane 06 508 
Fiectric meter. T. Duncan 605, AD 
Flectric motor mounting. Retchei & Stein 6,679 
Kliectrical distribution system, ©. P. Steinmetz 


Electricity, apparatus for supplying 


Klevating mechanism 
Plevator. See Electric e 
Elevator controller, F 
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¥ndoscopte instrument 
#xravating and cony eying 
atus for, J 


ay 


5,525, 006.506 
oF measur 


jing currents of, Watson & Hamphreys 056, 765 
0. ©. Beatty 6 
levator 
®. Braid 06.471 
MO.) 
rT. S. Pitt 405 652 
cableway system and 
H. Lane i? 68 
Taffe 4 


v noord apparatus. Sache & 
See Stamp extractor 
machine, = Field 
Plasb fabric 


Mats 


Pantie 


Fabric, O 


w 


A. Mowes 


Fastening device, 8. Patchett 








ven fabric 








Faucet, nu’omatic, J. Easker 
renee, BE. b&b. Willix 
Fence, wire. P. F. Clarkin 
File and binder, A. A. Hunziker | 
File, letter, H. P. Lavender 
Vilter, Db. & Morrison 
Filtering plates. apparatus for manu facturing. L. 

A. & anger 

automatic electric, H. A. Olason 
D. L. Winters 
ce heater, J. H. Heltiand 

Yish hook holding device, J. H. Snyder 
Fiashliah' machine, aerial, E. C. Brown 
Fieshing apparatas, H. Haynes 
Fiying ronshine, F. A. Jone.. 
oot scraper and wiper, combined, L. Kinney 
Furnece. See Boller furnace. Hot air furnace i 
Furnace, K. L. Short 06.738 
Furnace door. steam boiler, ¥. L. Horspooi 6 576 
Furnace for working zine and lead, RK. Schneider @6.4n 
Furnaces, indestructibie block for boiler, J 

Reacan 6,79" | 
jame apparatus, C. L. Kisader 6,72 
Game apparatas, coin controlied. C. M. Linley ee, 
sas burner, incandescent. J. W. Bragger we. 
as engine, J. F. Duryea 6.815 
sas heater, M. Zippler an 
ate. See Safety cate 
Gate, J. F. Barnes @%, TT! 
Gate, F. ¥. MeMallen 05,7 
tate, T. Sawyer 6,78 
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(ienerator. See Steam generator | 
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THE THERMOPHONE 
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Measuring Temperatures 


Will take temperature of any- 
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E. S. RITCHIE & SONS, 
BROOKLINE, MASS. 
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Parlor, Barn 
E All Styles. 
; Latest Improvements. 
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vod ing from Lines Light ae 
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eotepe machine, P. T. 

sdmesere machine, line casting  thagihine and ma- 
ne for making type bars, linotypes and 
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Liquid cooling and purifying apparatus, 0. W. 
Lock. i Combination lock. Door !ock. Win- 

ow 

wock, A i. nen ccqpeognpesocooccduessccctsetes 
ck attachment, We & Yuu 
Acomotive sand bo: Weiss... 
oom, A. D. Em =_—, kiakhas debi eeaeadocesweccescegee 
#om frame, carpet. C. N. Newcomb............... 
oom picker check, W. Lomzo.. ........ «+ «s.se« 
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Loom shuttle stop motion, A. ’D. Bs ccccccess 
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Mail bag fastener, C. A. Strasburg.................. 
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Bates. 
easuring instrument, distance, A. G. B. Scuri.. 
etallic pipe, flexible, Rudolph & Levavasseur.. 
etallic strips, tool for cutting and binding, T. 

ep I sacneedhoubonngeeptectcoksbsosngnsaseé 
Meter. See Electric meter. 
Mill. See wood =. 
Mixer, T. A. Edisc 
Mortisi machine, _ A Sere 
Motion, device for converti R. Laidlaw 
Napkin’ ring and holder, com ined G. Kroker.. 

















Nut and nut } SEE cece cecdctccdseass 

Nut lock, G. BE. Benton.. babdced woveseseecccocesese O« 

Nut lock, F. O. Johnson................. 

Organ, pipe te M. Skinner (reissue) 

Padlock Murph adeinme eb ebenmane 6cee 

Padlock, ae ion, M. Le Vino.. 

Pen, fountain, O. Winkier...............+.. 

Pencil, B. H. Toquet............-.ccssccceccsegecasee 

Pencil Kees and comb case, combined, N. D. In- 

Paéncarent. Ts Bi Rn oc con ccccgnccagnsticacnged 

*ianos, device for coguesting sounding boards in 
upright 


“ie & Buxton 





oe. , Soeteay driven and moved, E. Dall- 
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BNIIER, 0ccovcacegenescencss'socedscusscsesceseebese 
Plush fabric, G. B. Goodall. 
Polishing wheel, A. Kortu 
Pom: and winding apparatus. combined, Yergin & 
W adswort 
Printing presses, automatic stop mechanism for, 
Gibbs & Stone 
Propeller shafts, friction lessening device and 
brake for, G. M. Guerrant 
Propeultas | + vessel, F. Gray.. 

ey 





Pul 8. Pell 
we derivative and making same, E. Lang- 
la 


Rack. See Pie rack. 
Radiator, steam, C. 
Rail frog, lock, IW. —. 
Rail holder, C. McLenn 
Rail joint and nut lock, “Milins « Fleming. 
Railway, electric, C. I 

Railway, electric, R. M. 
Railway, electric, A. J. Moxham.. 
Railway rail joint base plate, M. Sell 
Railway signal, electric, LAS L. Renre’ 
tailway spike, J. H. Mal 
Railway switch, entomatic 2. ee. , 
Railway system, electric, HLA 
Railways, combined train AS 


Towel rack. 
off. 





























GAS PRODUCERS 


AND 
PRESSURE BLOWERS. 
For lustrated Pamphiets, apply to 
AMERICAN GAS FURNACE CO. 
23 John Street, New York, N. Y. 
















} mechanism for electric, C. H. wie .. C5064 
Recording lnctremen® electric, C. : 
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Test —w are ‘yoy! and Tools that toting ta mill Huber... EOE PM . 0, 
are costly and cheap Tools, and | Roof, tiled. Sw. ‘seho isis. 605.750 
every 7 exher kind of Tool tL - in any | Root or sod pa A ter, P. Melton 605,497 
je you will find 4 bed and illus- | Rotary engine, W. H. Phillips . 6. 
trated tn MONTGOMERY: $ TOOL CAT-) Rotary engine, A. Ste «= 605,760 
ALOGUE FOR 1898. A handsome | Kotary com Fy .. 5 5 
book containing 510 pages and copious | R« A. . 605,905 
index. Pocket size (qx 444 inches, with | Rubber ‘pump bucket, H. C. Freshour.. - 06,707 
rounded edges and stitched covers. | Safety gate, P. Motley.......-.-«.-..+.+--+-+- 
Every workshop and factory in the | Sashes, transoms, etc., lift for, G. Schwing........ 605, 
country should have one. Sent by | Saw, E. H. Hutehinson............... ....... -- (6577 
mali for oo by Saw frame, G. R. Clements... .......... . BL 
bas TGQMERY CQ. | Saw gumming machine, A. Riggs . 05.515 
105 ulton ew York, | 54 jointer i EEE. seccocsocs ao 
Seale, L. Hachenberg.......... . Bs 
soow, dumping, N. Stickney.............--++++++-- . 6.72 
rand cultivator, cotton. EB. W. Deveney... 606,687 
‘Blas ur aces Seal reaking instrument, car, T. A. Leyendecker 605,730 
Sealing device, G. W. Gomber...........-.--.6 sees 


Sealing metal boxes. 
Gersant & Buttifant.” 
Seat. See hg Se 
Secondary bat 
Sewing macpineg) 
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ignal. See AY 
aling system, sel 
Skirt su rter, M. N 
Sleigh, T. G. Mandt 
Socket joint or coupling for om sto. J. Ephraim 
Sound re ucing machine, J Jones 
Speculem, Th. BEORERETIY. «0.0 0ccccces csecevseccesecse 
Spindle bearing, G. O. ea 
Stairs, ete., tread for, C. 
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7 " > Mn cudedineeessenssce 

Tubs, boxes, ete. fastening device for, THE CHARLES B. KING CO., Detroit, Mich. 

Typesettir : or other machin This bears Wind, Steam. or Horse 
for, E. Wentscher Power. e over the 

Frpourses, w. Machine w. "south seat WEBSTER 2%¢ actual horse power 

1 ne, ea 

Typewriti GAS ENGINE 

is whee or $150, less 10< discovnt for cash. 


Balt on toterchangeable pian. Built 
of best material. Made in jote of 10) 
thererore we can make the price Box- 
ed for shipment, weight pounds, 
Made for Gas or Gasoiine. Also Hori- 
zontal Engines, 4 to 30 borse power. 


seating 
Vehicle brake. FP. H. 





i anal eps tee set ion 
Vehicle hing mechanism, J. &B™ Write fo: special Cata 
Fees ee ng m perated ‘look’ for, Bekanidi WE FG. CO., 1074 West 15th St., CHICAGO 
& Sc eT ond: cosa chnipabiessdsehewseqnbonch 605,749 __ Eastern Branch, 38-D Dey Street, _ New York cit ty 
Vehicles, convertible running gear for, A. V. as " 
ee ree 5,7 
Ventilating system, J. McCreery... .......-..--.++« 605.806 
Ventilator and ventilator brace, R. M. Pancoast.. 605,508 KNIGHT GAS | AND GASOLINE ENGINE 
essel mre, F. A. Walsh... ....c.c00+eeeeeeee sree 52 oun po fee > 
Vessel handle, A. Ht Pritchard........---...--- ~~ S21 | sensitive governing, obtaining 
Wagon, chute, C. Bernhardt....................++ 605,58 | Steadier — an Eo de- 
Washing machine, H. G. . Johnson SS aieiiniiin inves 605.721 | Sirable results, “4 the 
Water closet, A. W. Cram.,...............sceeeeeeees 605,780 | Superior points in our 


605.823 | enszines 
> of Send for Circular 
" Address 





Water closet, Shar € Grantiand. 
Weather strip, J. Dl beenpare secure 
Well tubing cttachment, oil, A. C. Smit 








Whee a See Bicycle s rocket wheel Car wheel. KNIGHT MFG. CO. 
shing whee rolley whee 

Window cleani ing seat, Muller Fa Hinman.......... 606,610 | 1718 S. Market Street, 

Window closer, automatic, E. Kubasch ........... 642 CANTON, OHIO. 

Window lock and apeseeet, A. J. Williams eo. 605,569 

Wire fabric, apparatus for weaving co « ite 

wwe rsa ie ie Mai "eee aos st REVERSING STEAM TURBINE.—PAR- 

eee eee y son’s recently perfected turbine for boats. Llustrations 

woe woaies noe. ducker, F. G. Sargent.... Ss showing detalis. Contained in SCLENTIViC Auenioay 

oven fabric eald - OSS | SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
7 this this office, ‘and from ail newsdealers. 


Wrench, Robinson & senneED. . 
Yoke, neck, G. A. Lando: 





ALCO 











DESIGNS. VAPOR 
stand, W. M. Updegrave 7 . 28,855 
SH Bakr. .tooene-n . 3s LAUNCH 
es x Gh. ccccee ee \v 
"plate, ¢ r.. ieatieia * 93'350 | , Motor qepeies from bow. Valve movement, 12 to 1, 
i snc sdsscccccess cots etki 28,968 | ive *. unches. Twin Screws a specialiy. 1,2. 
thimble: HL. BOG, cose cccscs 38,859, 2«,s00 | 3 LLY he No_ licensed engineer or pilot re- 
cage, ball REE. wcccccden erst "sag | qui and Safety guaranteed. No dangerous 
frame, C. H. Ocumpaugh.................... 28,873 | Capita or or Gasoline used. No disagreeable vibration. 
member for, J. H. | . oe Ten Cents in Stamps for 1897 Catal 


, head and han! * ue. 
Age appdeaaaon ede seamless 28,872 | Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N J. 





Bicycle saddle, L. M. Hildreth..................60006 28,874 aren. Ad 
we tong wrench and scraper, L. Holabird........... 28,871 
ttle, P. Lindem -- 28,841 





Bottle or jar, M. 
Bi WN Schloss 


Carpet, \ 
Channel iron, J 
Chimney, A. Howard 845 
Churn i Fe and ~ , 2 2. rer ‘oe 


Curtain pole 3 shade rolier bracket, A. C. 





separator, B. F. Mac 

case, sales book, H. isiwood. pecwebad 
Furnace bar grate support, rs A ¢ Holaday 
Garment pattern plate, F. Nauds.......... ... 































arment supporter - Ly < EK. Adams 
Glass, sheet or y plate, Teo docks cghelthhooopou 23,84 
Glass surface ornamentation, Drogen & Malioch.. 2, 74 —_ SE 
amp. W, Td esnee cas ment 2 sia, ou | EVOLUTION OF THE AMERICAN LO- 
Lock clasp, Ng . Qa.ae7 | comotive.—-By Herbert T. Walker. A valuable series 
Pencil case barrel, L.C. Wairchild............... * 98838 | by @ member of the National Railway Museum Commit- 
A RCE Ba ” a8'sa7 | tee. The locomotive from 1825 to date is described and 
Piate, H. Brunt...... : 23.) illustrated by careful drawings, great attention being 
Railway =, a jeer given to historical accuracy. 2! illustrations. SCIEN- 
dad iron, J ’ TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1134. 
Spike th. Ay o. Rae 23851 | Price 10 cents each. For sale by Munn & Co, and all 
i, MED a scccccscccctubsectes 500 ecee 2 newsdealers. 





Suspender end, F. F. Knothe stagmednbgeaee 


Sy? nge nozzle, J. T. Wetherald............ SHERIFFS MANUFACTURING COMPANY, 








Umbrella suspetsion ‘woider, eit. Seki boat Establisbed 184. Manufacturers of 
ending mac 2 Cas -~4* or trame. runno 
Ware tes cane Oe: belie Marine Engines 
' MILWAUKEE, » WIS., U.8. A. 
TRADE MARKS. LOCOMOTIVES {i gape ¥ 


ALL OF THE &0UTH SIDE ELEVATED R. 


Axes, saws and Rapehete, Dunham Carrigan & |GINES Just released from pervect. tipo now ea ppes 
ona. 


PD GI ino ccn s c00 veo cnecbocbasesceoescam 4 31,700 | electrically. “Beidwin,” Builders. Weight about #0 
Beverages and inedicinal purposes, efferv mt Mostly on 442° drivers. on house air brakes. Tank 
pg for, Armstrong eneinstasing Cos Com- on engine frame, carried 01 wheel swivel truck. Are 
Dartneh Se pSekhebs sivescccocsh te bedaddhdecescceecce 31,680 in First Class ( ondition and d Strictly Modern—stee! tired 
Blu indo. ip IE: onc coliardinatntes senna sccoce weed a ory lagging. lbs. steam pressure. 
Cameras, photographic, Western Camera Manu- Changes wi!) be made to” meet oot mpectal conditions, Also 
facturing Co PE cincosveccneesnaphecceccsspess 31,698 | full line ty / rt 6 wheel switcbers ; a 8 wheel, 10 
Carpet sweepers, Bissell] Carpet Sweeper Com- oo Oe ak consolidation cee i. fi "t ‘& 
i iit iin ode vecenenasenaneamhanses sens geeres a 317 e ne a a 
Cement, Portland, Frank E. Morse Compan, sage . 31,687 onadn eck’ Block, Chicage = * ox 
Certain named apparatus and supplies, —- -—— 
Chemi Be A ae hone, Knstonne. on 
ment iard onn oS; eeesegcosoeces J | he Dz Air Rif 
posese as and cigarettes, W. W. Arnold...... 31.6 ae A e aisy fle 


is unexcelled for t practice. Will 
also mill birds and sma 1 game, also make 
cats move “=. ee sights, interchange- 


CRAC able parts, shooting either shot or darts. 


| Eee. no noise, no danger. Send 
os|SHOT 4 ndsome illustrated Booklet FREE. 
THE | DAISY MFG. CO., Plymouth, Mich. 





Dietetic albuminous poeperamona, Bauer & Cie.. 
ees and antiseptic preparations, P. 
Flash lights, , combustible powders for, G. P. Par- 
Flour. wheat, Consolidated Milling Company... 
Food for human consumption, cereal, Postu 

















Se Anon cndasenssescoccodeeedediadeo se 
Hair tents. Mulhens Sp PEE, 603 cindwbabaket 50 YEARS’ 
Malt, fluid extract of, Allen & Hiaabarys EXPERIENCE 





i Fog Goowell | . ¥ryer ns se cocetsongeabeeteébacnee 

ES Sil in Oe MOEN 3 os ckscescesecs ateagecbesene 
Rubber = wah ny named, Diamond Rubber nen 
o 660005 090000 scesccees steel se ceeeseeeess cscs or 


nandcesennéprdbts 64n0 ne edecedGocscevecescneccesces 31,708 
Sugar eee. J.D. Hage & Compan . 31,698 
Tregwres machines and named “supplies, R. G. 
OPMAMS. . ooo. ove seveves cccccesccvecccscobsccccecces 
Whisky, F. H. ae ey & Sane. 
Whisky, Webb & M 








TrRave Mars 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 


quickly ascertain our opinion free whether an 
invention is probably entable. Communica- 






LABELS. 
“ Black and Tan,” for beer, Anheuser-Busch Brew- 
ssociat 


BOM. osc ccosedenceensovessvesaccccessees 6,598 >, 
ERR _ MEBOCIAEIOD. « « +. » «> aoe eee nsssrsenerecserecceres y tions strictly confidential. Handbook on Patents 
“ — — Restorer L. ow sgeneseesveesece oor sent free. Client 8 fcr securing patents. 
Cabi Baki Powder.” W. 8. Corbett... 603 aaa taken through ay ae - Co. receive 
*, Log Cabin ng Po %» WS. Corbett....-.... 6, notice, without charge, it 


W. 8. Corbett 
“ Pearis of Health Tablets,” American Chemical 


we! "Scientific American. 


A handsomely illustrated woutte. Largesi cir- 
culation of any — ic Rive al. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,251 Sse New York 


Branch Office, 625 F 8t., Washington, D. C. 


BRASS BAND | 


estrements, Dome, Us oo 3 
— for sone tortiends and Dru: — 





Island Brewery. 
vars, Lutmer 


y 
” rn AR ” for beer, Lo’ 
“The — Boy,” for 


Com 
- Yellowstone Gems,” for cigars, M. Hyman Cigar 
and Importing 


Company SERRE GT: ATION EF 6,505 





A printed copy of me eppstieation and aoe of 
any patent e ) Soseaoing it, or any patent in print 
issued anes 1983, wi ed from this office for | ——_———____- 
10 cents. fn ordering t+ &.-4 3, 

of the patent d 4 remit to Munn & Co., #1 
Broadway, New York. * Special rates will be where 
a large namber of copies are desired at one time. 


Canadian . ern may now be obtained by the in- 
















| pumpe and engines. 3% 

















fe f the inventions ed f . 
ventors for any of the ——_ —_ = te ‘ore- est prices ever quoted. erage 
the cogt wil bev lige more. For full ey ey 
ork. foreign patents may also be obtained. LYON&HEALY 98 Adame St 




















PIERCE ENGINE CO., 17 North 17th Street, Racine, Wis 


ROTARY PUMPS “AND ENGINES: 
Their Origin and Deveiopment.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 158 and iliustrated with clear draw- 
ings showing the construction of various forms of 
iiustrations. Contained in 

UPPLEMENTS 1109, Lite, Pitt Price W cents 


each. For sale by Munn & Co. and ail newsdealers 


MACE HINES, ¢ rliiss Engines, Brewe 
ICE MAG hers achinery. THE VIL TER 
MFG. co, 899 Clinton Street. wioutan Wis 
One to % tone daily ca- 
FRI Tl tt Cheilon CE f 
ANGUS Est? Challoner’ [MON 


Feet AN F' 
AND DRI 
Agent, Manufacturer, Ml & re 


WEE ok L rar, : ANERS 
s, . SH ARD, 
ut & mi 


“cfocinnati, 0. 


hm, WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY | 
| HOVELTIES RETO. NEW YORE STEMDL WORKS 100 NASSAU 5° N.Y. 


EXPERIMENTAL WORK AND MODELS 


uaranieed. 


i ROBINSON r t G0.,'20 206 Center Street, treet, New York City 


FREE 


o 4 IN IN MOUEL WORKS 








ARK CHICAGO 


NOVELTIES & PATENTED ARTICLES 





Manufactured by Contract. Punching Dies, Specia! Ma- 
chinery. KE. Konigsiow & Bro.,, 181 Seneca 8t.,Cleveland,O, 


AND PARTS... G “Dies, ete 
eel Ustategue Free. J.C. SEVE.. 181 
Madison Street, CHICAGEH, 
Cirs. and advice free. Gardam & Son, 45-51 Rose 8t.,N.¥ 
WANTED ¥ One8 or 10 foot boring mill, 
® with two heusds. Must he 
in good condition and cheap for cash F. C. AUSLIN 
MFG, ©O., HARVEY, ILL. (( hicago Suburb. 
AGENTS WANTED two se!l the Bartlett Trace Ho! d 
er, Shaft Supports and Rein Holders. See page #8. All 
new inventions. $6 to $10 per day easily made. Trace 


Holder outfit for five 2c. stamps. Terms free. Address 
G. BARTLETT & SON, Lexington, Ky. 











BACKUS WATER MOTOR CO. NEWARK N.J. UL S A 


A BARGAIN! 





FOR SALE CHEAP. One Pair Gas or Gasoline 
Motors rated at six H.P. Made by American Motor 
Co., and but little used. For full pagers and price, 
address LEWIS BROWN, Sawki! ‘ 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE AR. I. 


BICYCLE TIRE REPAIRING.— THE 
Mending of Singie Tube Tires.—A practical articie |i!as- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band piauge:i ny 

and the use of puncture bands. 9% lifustrations. Con- 
tained in SUPPLEMENT 41102. Price 1 cents. For 
sale by Munn & Co. and all newadealors, 


SCOPES. —_ 


8) MOGEY. 
N 


SEN TELES 


WANTE 


room ina manufacturing establishment. 
rate machinist, g00G brass worker and uncerstand fin- 
ishing. He must be familiar with the construction of 
light quick trains and the finish of fine instruments 
Apply at once; stating age, experience, iast porition, 
references (not speared), Minimum pay will accert 
during 30 day trial. 1h ge pay desired if accepted 
Address “ FIRE ALARM care Scientific American 








INNE 





Energetic, honest and skillful 
man to take charge of one 
Must be accu- 


LECT RA 
Perimental 
MODEL S$ 
SYPPLIES ~ 

RLY MGR. THE €.5 GREELEY 42Cco 


Summer. Restt 


ooo OBicce 


NEW ENGLAND 


are reached Quickly and 
Comfortably via the... 


Horvmich Line and Connections, 


Steamers “ City of Lowell” and “City of Worcester 
leave New York, Pier 40, North River, 600 P. M. week- 
days, connecting at New London with trains of the 
New England and Central Vermont Haliroads for the 
North and East and with Steamers for Block Island 
Watch Hill and the Shore Resorts of Long Island 
sound. Tickets and staterooms at 
PIER 40, NORTH RIVER, NEW YORK 








COLORADO 
TOURS 


Is the title of a new book on 
Colorado, America’s great 
health and pieasure resort. 
The book is beautifully illus- 
trated and contains a valu- 
able map of the State. A 
copy can be had without 
charge upon application to 
P. S. Eustis, Gen’i Pass’r Agt., 
¢ C.B.& Q. R.R., Chicago, Ill. 





BPODOSFSTHHBPOLOCIZE SO POSSE OL®e 
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Scientific American. 


[JUNE 25, 1808. 











QModvertisements. 


ORDINARY RATES. 


Inside Page. cach tgeertion, - 75 cents a line 
- = $1.00 a line 


Back Page. cach tneerticn. 

EP" Por some classes of Advertiwements, Special and 
Higher rates are requtred 

The above are »arwes per agate !ine—about eight 
words per oe Thien tice shows the width of the line 
‘ is set in agate type Pnagravings reay head adver- 
tisements at the same rate per agate line, by measure- 
ment. as the letter press Advertisements must be 
received at Publication Office as early as Tharsday 


morning to appear in the /ollowing week's issue. 


IT BURNS GAS! 
THE “SOLAR” 


The New Acetylene Gas Bicycle Lamp. 










No more 
SOOT, 
SMOKE, 
GREASE 

nor DANGER 


it can’t jar or blow out like 
an OU} Lamp. 


ABSOLUTELY NON-EXPLOSIVE. 


Light <« peste by of acentanhbeur. Threws 


a cleer, ite light 160 feet ahead. 
Send Jee civenlar and leare abeat the 


Greatest Bicycle Lamp of the Year. 


$4.00. 


Kenosha, Wis. 


Frem your dealer 
er seut propaid for 


BADGER BRASS MFG. CO., 











HALF Se OF CYCLES.—AN Tanks ant Teens 


interestir — up to the 


pregent thane tr? first crank érive eycie The 
* bone- shaker ad ta successors The tricycle. The 
podert whe t jing @ ne tence, Points of im- 
- Ten ous. Tt ne pheumatic t A hand and foot 
cycle. Wi ) illu seretions , ned in SCIENTIFIC 
CamkicaN SUPPLEMENT, Ni tei. Price 1 centa. 
» be had at this office and fro mm all newsdealers 
- RIDE A. 


WHEELER SADDLE 





ANYBODY CAN ERECT THEM. 


National Tube Works Co. 


McKEESPORT, PA., U. S. A. 
The Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 


WURLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 


‘and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
PRINTERS, 
| The “ CHARTER ” Gas and od Gecolins Engine. | 


Better than er than any other Pipe made. 
FARMERS 
AND ALL Un 
Preot, by edd 








~~ FACTORIES, 
1 CREAMERY & DAIRY 
ARE APPRECLATING 














CHARTER GAS ENGINE CO. cen 148 148. Sterling, ed 
All ou varieties lowest prices. Best Kailroad 
Galan "Wagon oF Stock Seales made. 
Also 1 Safes 
Sewing nance 5 Space wl Poola oe save 


| Boney. Lists Free. CHICAGO SCALE Co., 





Che Christy Saddle 











AGAINST: LOSS 
ag Is ridden by over 5,000 American 
PROPERTY Canadian, English, French and 
KS) Loss-oF- Lire asthe proper oud sarseed enate- 


mica! saddle. A}l injurious effects 
avoided. All leading bicycle 
manufacturers furnish the Chris- 
ty Saddie as a regular equipment 
or an option without additiona) 
charge at retail. Avoid cheap 
imitations. Insist on the genuine 
Christy. Once a Christy rider, 
always a Christy alvocate. 
Christy Booklet )nailed free. 


|New York A.G. SPALDING & BROS. Chicago 
PEPSALT 


















PLUMBERS AND CONTRACTORS 


who use such goods 
will find the 


Caldwell. 








the Best on the market. 


te” Ask for Catalogue 
and Prices. 


W.E. CALDWELL CO. 
219 E. Main St., | 





LOUISVILLE, KY. 


see hh 








And Exujey Your Wheel. 








ut shows owr Model “ Batra.” made in two widtha. 


List Price with Coil Spri ngs, 4. 50 
Without Coit Springs, - 4.00 
every respect, soft nose, hair fided, 


“il springs. Graceful, Light, Durable 
te” Write for Catalogue 


This 


ligh grade in 
with of without « 


nad Strictly Hygien 

‘THE WHEELER SADDLE CO. |# good a 
38 CONGRESS ST W., DETROIT, MICH. HORSE CAMERAS 

Agents wanted in South America and Mexico | AND trom $2.50 to $60. 


Bristol's Patent Steel Belt Lacing. CARRIAGE 







The simplest, cheapest 

and most perfect eit 

Fastening for all kinds 
ft belting. Sam- 
ples sent free. 


The Bristol Co. 
Waterbary Conn 


oe G sit fan’ 


pSAlneo 
iDés=U sA 





[aPh 





RICHMOND, 


Safety Gate Co. “Wnoiana. 


anttrers ot Automatic Elevator Gates) 
AND TRAP DOORS FOR FREIGHT ELEVATORS. 








| Indigestion has no terrors for him! 
| That salt-shaker is filled with Pepsalt. 
| It cures and prevents Indigestion. 

PE PSAL is the best of table salt, into 
mous «every grain of which is incor- 
porated digestive substances natural to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
place of salt at your meals. If you have mete os 


SUph and Overland 


LATHES Foot Power, High Grade 








~ 


THE BEST IN THE WORLD. 
OF call line of twenty-three models mnsiled tre.” 


Che Black Mfg. Zo., Erie, Pa. 
a 











The Smith Premier Typewriter Co., 
Syracuse, N. ¥., 0. 8. A. 


THE FAIRBANKS- MORSE ENGINES. 


Gas, Gasoline or Distiliate 

nines, for all Special Hi 

vines for ic Light- 

, Pumping, Hoisting, 
Alr Com press etc. 





Safe. 
Send for Catalogue 0. 
Fairbanks. Morse & Co. 
Chicago, tit. 








BIGYGLES. 


Twenty-three years of experience in the Bicycle 
basiness, both at bome and abroad, bas taught us 


What You Want and 
How You Want It. 


We have a separate foreign department and are 
aiv'ng all export orders special attention. 

S32” Get our Prices and Catalogue No. W. 
ROUSE, HAZARD & CO.. PEORIA, ILL., U. S.A. 


i ee 


your stomach does not supply the 7 

the dissolving or digestive juices. PEPSALT ro on 
in place of salt at your meals makes good tbis deficiency. 
as you take with every mouthful of your food a similar 
substance to that which is required and at the right 
time, and your indigestion is a thing of the past. Send 
for sample in salt-shaker bottle and try it. Price % 
cents, postpaid. 

THE VAUPEL SAMARITAN CO. 

(Permanent Bidg.) 184 Euclid Ave., Cleveland, Ohio 


PEPSALT CURES AND 
PREVENTS INDIGESTION 








F 
; 
‘ 
; 
; 
4 
; 
‘ 
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‘ 
‘ 
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if you own 








Also 


eee 





overriing 
ou be make une 
y will graphs 8 fila pb 
Instruction books 
interested we pas 
in our cameras. 


farge and complete 
catalogue free. 


jas. H. Smith & Co.., 
E-31! Wabash Ave., 
Chicago, 


Hammer Dry Piates. 


Absolutely Uniform and Clean. 
For the Hand Camera and Professional. 


BELL ODOMETER 


It will teil you honestly how many miles you drive, 
and announ-e ear “» mile by stroke of a bell 
record for ‘6 miles and then re 
may be timed very accurntely. 
by mail, &@ 'n ordering send he 

c®” Write for Descriptive Circular. 


Davis, Stebbins & Co., 33 Sudbury St., Boston, Mass. | 








There is ma Kodak 





but the Eastman Kodak, 





| NO PRILLING IN HOT WEATHER. 


Sold by all dealers. Send for Hammer's Little Book. 
Hammer Dry Piate So., St. Louis, Mo. 


& MACHINES 


- TORN MARK— 











Kodak 

@ Photography 
Is Easy 
Photography 


All 1888 Kodaks light-proo! 
ridges and can be Leaded la Devliche + 


$s.00 to $35.00. 
EASTMAN KODAK Co. 


CAN BE USED ANYWHERE. 


Catalogues free at 


SO SIMPLE A CHILD CAN USE THEM 
SUNART 


MAGAZINE CAMERA. 
MH hens» oro 
#10 G0. "nar ennart Junior, et 


Sena 3 cent stamp for 
ustrated Catalogue. 


SUNART PHOTO CO. 
Rocnesten, N. Y. 





5 Aauepuct STREET, 








Criterion Acetylene 
Gas Generators. 


FOR HOUSE, VILLAGE and CITY LIGHTING. 
The Finesi Light Ever Discovered. 


Portable Generators for Magic Lanterns and 
Single Lights, $15.00 each. 


J. B. COLT CO., Dept. N, 
orm wt: Street, WEW YORK. 











PRINTING INKS 











agencies or wmeatd 


Rochester, N. Y. 


The Cartisie & Finch Co., 6th Street, Cincinnati, 0. 
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